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Abstract 
Policy Implications of a Predictive Validity Study of the  
Specialized High School Admissions Test at  
Three Elite New York City High Schools 
By 
Jonathan Taylor 
Adviser: Dr. Herbert Saltzstein 
Although admission to New York City's elite public high schools has been controversial because 
of the disproportionate representation by ethnicity and gender of students admitted, there has 
been no research on the Specialized High School Admissions Test (SHSAT), the sole admissions 
criterion.  This dissertation had four primary questions: (1) What is the predictive validity of the 
SHSAT? (2) Would the use of NYC achievement test scores improve prediction? (3) Does the 
SHSAT exhibit equal predictive validity across gender? and (4) Do disadvantaged students 
admitted to the Discovery Program with test scores below the cutoff earn grades comparable to 
regularly admitted students? These research questions were analyzed using the following data 
provided by the Department of Education: SHSAT scores for 27,905 students; school grades for 
2921 students enrolled in the three largest of these elite schools, Stuyvesant High School, Bronx 
High School of Science, and Brooklyn Technical High School; NYS achievement test and AP 
exam scores for all students in the sample who could be linked using de-identified ID numbers. 
This study found the predictive validity of the SHSAT was lower than that of NYC achievement 
tests. The combination of achievement test scores and SHSAT yielded better predictions than 
either variable alone. Prediction by the SHSAT was least precise in the range of scores around 
the cutoffs for admission. Gender bias was found in the form of under-prediction of girls’ grades 
by SHSAT scores. Discovery Program students achieved grades equal to those of regularly 
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admitted students.  Although extensive research has been done on the SAT, high school 
admissions tests, and the SHSAT specifically, have received little attention. This research helps 
fill this gap. The results support the use of multiple criteria in admissions decisions. 
Keywords: Test validity, Specialized High School Admissions Test (SHSAT), gender bias, test 
fairness, gender differences  
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Policy Implications of a Predictive Validity Study of the  
Specialized High School Admissions Test at  
Three Elite New York City High Schools 
Chapter 1: Introduction: Admission to the Specialized High Schools 
Across the U. S., students have been confronted with a wide array of tests, with high 
stakes attached to results. Some tests have been gateways to promotion to the next grade. Other 
tests have been used as admissions tools by colleges and schools, generally as one of multiple 
admissions criteria. In New York, some private preschools have started administering the 
Admission Assessment for Beginning Learners to four-year old applicants (Educational Records 
Bureau, 2015). In response to the proliferation of tests, an opt-out movement has gained 
momentum, both among students and institutions. In New York State, 20% of the students opted 
out of the Common Core testing this year by submitting a letter from parents (Harris, 2015). 
Some colleges have chosen not to require SAT or ACT scores (Hiss & Franks, 2014). The 
institutional opt-out from admissions exams has partly been fueled by a lack of evidence 
supporting their validity.  
However, in New York City, there is one exam from which students cannot opt out if 
they wish to attend one of NYC’s eight Specialized High Schools. For eighth grade students in 
New York City, the two-and-a half hour Specialized High School Admission Test (SHSAT) 
looms large because of the cascade of benefits that may result from admission to one of the top 
NYC schools. Seniors at Stuyvesant High School can choose from a vast array of more than one 
hundred academic courses not, many available in most public or private schools. In science, for 
example, in 2012-13, offerings included Organic Chemistry, Biomedical Ethics, Forensic 
Science, Medical Diagnosis, Medical Human Genetics, and Neurobiology, among others.  In the 
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English department, students chose among twenty-five courses. In addition to the usual advanced 
placement classes, students enrolled in high level courses such as Differential Equations, 
Mathematics of Financial Markets, and Multivariate Calculus.  The curriculum includes seven 
different languages- Mandarin, Japanese, French, Italian, German, Spanish and Latin.  Children 
admitted to these schools may not only receive a superior education, but are likely to have better 
access to elite colleges, which will in turn give them better access to professional and graduate 
schools, as well as to better employment. Additionally, they will network with a high achieving 
group of students with similar access. Stuyvesant High School and Bronx High School of 
Science are renowned for the number of finalists and winners they have produced in the 
Westinghouse/Intel Science Talent Search. The two schools combined have produced at least 
twelve Nobel prize winners and leaders in many fields, including business, politics and the arts 
(NAACP Title VI law suit, 2012). While the talent of their students is certainly a large factor in 
the schools’ success, the education and access to mentoring they have received may also play a 
prominent role in these achievements.  
For decades, admission to New York City's elite public high schools has been 
controversial because of the under-representation of Hispanic, African-American, and female 
students admitted. These schools use the score on one test, the SHSAT, as the sole admissions 
criterion. The current procedure has resulted in the admission of classes that do not reflect the 
proportions of applicants, either by gender or ethnicity (Tables 1 and 2, Figures 1 and 2). For 
example, of students entering Stuyvesant in 2008, 71% were Asian; 25% were white; 2% were 
Hispanic; and 1% were African-American.  Just over 55% were male.  In light of this 
distribution, and given the stakes involved, it would seem essential to determine whether the 
admissions test is valid and fair.  
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Proponents of the exam defend it as objective and meritocratic, while opponents contend 
that when used without consideration of school grades or other factors, it is not an appropriate 
criterion and may be unfair to some minorities and to females. The test is unquestionably 
objective. However, when merit is defined as achievement in school, the question of whether the 
test is meritocratic is, in part, an empirical question which can be answered with existing data. 
Because the stated goal of the test (Calandra & Hecht, 1971) is to predict academic 
accomplishment rather than athletic, artistic or other types of accomplishment, academic criteria 
are used in this research.  
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Chapter 2: Rationale for research 
Implicit in the use of the SHSAT to select students for the Specialized High Schools is 
the assumption that the test is a good predictor of who will succeed in these schools. “The goal 
of validation is to provide a line of reasoning that will support the acceptability of the test 
interpretation in question (Markus & Borsboom, 2013, p.13).” The research reported here 
evaluated the acceptability of the interpretation that the SHSAT is a good measure of the abilities 
required to succeed at the Specialized High Schools. The city and test developer have actually 
been remiss in not having validated the exam long ago. According to the American Educational 
Research Association standards, “evidence of the validity of a given interpretation of test scores 
for a specified use is a necessary condition for the justifiable use of the test.” (AERA, 2014, 
p.11)  
Currently, there is a bill before the New York State Senate, backed by Chancellor of 
Schools, Carmen Farina, to mandate multiple admissions criteria, including school grades, 
attendance records, and state test scores, in addition to the SHSAT (Decker & McIntire, 2014; 
State of New York, 2014). Recent research (Corcoran & Baker-Smith, 2015) addressed a range 
of proposals for alternative criteria. Using state test scores, middle school grades (only from the 
2009 cohort) and other administrative data provided by the Department of Education (DoE) for 
students applying for admissions from the 2004-05 school year through 2012-13, the authors 




 grade state achievement test scores in math and English Language Arts (ELA) 
Rule 2: Above achievement scores plus standardized 7
th
 grade math and English grades. 
 Rule 3: Same as Rule 2, but weights accelerated course grades by a factor of 1.25. 
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 Rule 4: Same as Rule 3, but also uses social studies and science grades. 
 Rule 5: Same as Rule 3, but uses standardized 7
th
 grade attendance records. 
 Rule 6: Same as Rule 3, but with proportional representation by Borough. 
 Rule 7: Same Rule 3, but top 10% from all feeder schools are admitted. 
It is important to note that the authors lacked data for private school applicants, who were 
therefore not included in their analysis. Nevertheless, their findings are interesting. Simulations 
indicate that using Rules 1-6 would have resulted in the admission of many more girls, fewer 
Asians, somewhat more Latinos and Whites, while not having much effect on the admission of 
African-Americans. Rule 1 would, by those standards, of course yield the highest achievement 
levels since the criterion for admission and achievement would be the same. The so-called “10 
percent rule” would dramatically alter the ethnic and gender composition of the schools, with an 
entering class that would be 60.2% female, 37.7% Asian, 20.4% African-American,  21.8% 
Latino, and 19.8% White. The authors state that Rule 7 would have a “large impact on diversity, 
but at the cost of reducing the average achievement of incoming students (p.3).” They do clarify 
that this comparison is relative to the simulations of classes admitted using rules one to six. In 
fact, when compared to the status quo, any differences in achievement levels are negligible.  The 
middle school grades of the entering class admitted under the 10 percent rule would be higher by 
a trivial amount than for students admitted using the SHSAT, while standardized achievement 
test scores would be lower by small amounts, .027 standard deviations (SD) in English and .126 
SD in math. At Stuyvesant, where the SD of FGPA is 6.29, if grades were reduced by the 
amounts associated with the reduced achievement test scores, the loss in GPAs would be in the 
range of .17 to .79 points on a 100 point scale. Corcoran and Baker-Smith also point out that 
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when compared to other students with the same achievement test scores, female, African-
American, Latino, and low-income students are less likely to be admitted under the current rule. 
Corcoran and Baker-Smith suggest that the SHSAT may tap higher order thinking skills 
than those measured by the state achievement test scores, a hypothesis for which they 
acknowledge there is no evidence. Their approach has been to examine past achievements of 
admitted students. Prior to this dissertation, there have been no data with respect to the 
achievements of students after admission, evidence which might guide the legislature in its 
deliberations. The same was true in 1971 when the Calandra-Hecht Bill was ratified, mandating 
the use of a competitive, academic exam for admission to Stuyvesant High School, Bronx High 
School of Science, and Brooklyn Technical High School. “Clarification of the predictive 
capabilities of admissions tests and the academic merits of special programs can only strengthen 
the tradition of excellence which the state legislature evidently aimed to preserve in its law-
making. To this end, careful study will do more to preserve the excellence of the specialized high 
schools than will legislative action lacking strong supportive data.” (Murphy, M.C., 1974b, 
p.306) Furthermore, the de Blasio administration has requested proposals from new companies to 
develop a new test (Shakarian, 2014). Such proposals might be considered in light of the 
evidence of a validation study. 
With only nine African-American and twenty Hispanic students in the class of more than 
800 that entered Stuyvesant in 2009, the under-representation by ethnicity is so extreme, that it 
was impossible to meaningfully analyze validation data concerning ethnicity. However, if the 
SHSAT results in severe under-representation of African-American and Hispanic students, the 
only justification, legally and ethically, the city can have for its continued use is if the overall 
predictive validity is high. If it does not predict well for the entire population, the rationale for an 
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admissions process that has vastly disparate impact is suspect. Therefore, this research was 
limited to an analysis of the overall validity of the SHSAT, as well as the possibility of gender 
bias, for which there are sufficient data. The possibility that prediction might be improved by the 
use of an additional criterion, in this case 7
th
 grade NYC achievement tests, was examined as 
well. Although similar questions have been extensively studied with respect to the SAT, there 
has been very little research into the validity of high school admissions tests in general, and 
specifically into the SHSAT. This research helps fill that gap and provides data critical to policy 
decisions. 
Discovery Program 
An additional focus of the research was the Discovery program that was included in the 
1971 Calandra-Hecht Act (Taylor, 2014) which also mandated the use of a competitive exam for 
admissions. In its initial formulation, disadvantaged students who attended a special Discovery 
summer program might be selected by the school principal despite scores just below the cutoff 
for each school. When the five additional specialized schools were created over a decade ago, the 
rules were amended so that only students with scores below the lowest school cutoff could be 
admitted. Since that time, Stuyvesant and Bronx Science have opted out of the program based on 
the belief that students with scores far below their respective cutoffs would be unsuccessful at 
the schools. Admissions through a school Discovery Program were capped at 14% of the total 
regularly admitted by exam. Brooklyn Tech does participate, though admissions in 2008 were 
only about 3%, far below the permitted number. Because the current proposed legislation would 
mandate Discovery Programs, how well students in the program succeed is an important policy 
question.  
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This paper provides empirical and theoretical background for the proposed research. 
Chapter Three is a general discussion of admissions to selective schools across the country, with 
a focus on the use of tests in schools in Boston, Chicago, San Francisco, and Fairfax County, 
Virginia. Validity of high school and college admissions exams are discussed in Chapter Four. In 
light of this evidence, gender differences in the predictive validity of the SAT and questions of 
test bias are considered in Chapters Five and Six, which lead into the final chapters that describe 
the actual research and results. 
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Chapter 3: Admissions to Selective Public High Schools Nationwide 
 New York City is not the only city that has had to address the tension between selectivity 
and equal representation. However, the admissions process and the demographic results in New 
York are in stark contrast to those in many other cities. Nationwide there are 165 selective public 
high schools (Finn & Hockett, 2012). Although more than half of these opened in the last twenty 
years, some have been in existence for hundreds of years. Admissions policies vary among these 
schools: Almost 80% give consideration to prior academic performance; state or district 
achievement tests are a factor in admissions to 60%; 55% give weight to student essays; 52% to 
teacher recommendations; and 40% to a proprietary exam developed for the school. New York is 
unique in that its schools are the only ones that rely exclusively on one exam to select students. 
Inquiries to school systems in Chicago and Virginia, to test developers, and to an association of 
selective schools have failed to turn up evidence of validation studies of any admissions tests. 
    The combined gender breakdown of students attending selective U. S. high schools is 
55% female, 45% male. No ethnic group exceeds 35% of the total. In comparison to all public 
high schools in the U. S., selective schools enroll a higher percentage of African-American and 
Asian students, and a lower percentage of Hispanic and white students. A more relevant 
comparison may be to selective schools in large cities, in which the student population is 57% 
female, 35% African-American, 29% white, 21% Asian, and 14% Hispanic. These percentages 
are very different from those in New York City’s specialized schools, where the proportions of 
ethnic groups in the specialized schools are far less aligned with the proportions in the public 
school system, and where girls are in the minority. 
Legal issues with respect to ethnic proportions in selective schools have arisen in 
numerous locales, including, but not limited to Boston, Chicago, San Francisco, and Fairfax 
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County, Virginia, discussed below. In some cases these have resulted from court-ordered 
desegregation plans in school systems. In others, complaints have been filed by organizations 
such as the NAACP, or by individual students who had been rejected.  
Boston Latin School 
Boston Latin, which opened in 1635, a year before Harvard College, is the oldest of the 
selective schools. According to Boston Latin legend, Harvard was established as an institution 
for Boston Latin students to continue their education. For more than forty years, integration of 
Boston schools has been a contentious issue. Admissions procedures to Boston Latin have been 
fraught with conflict, some of it resulting from the extremely controversial 1974 court ruling that 
ordered busing in Boston public schools (Shakarian, 2014). As part of the desegregation plan, a 
policy was instituted setting aside 35% of the seats at Boston Latin for African-American and 
Hispanic students.  Lawsuits in 1995 and 1998 filed by rejected white students resulted in the 
current color-blind policy which admits students based on a combination of middle school grades 
and scores on the Independent Schools Entrance Exam. Students in the Boston Public Schools 
are 40.4% Hispanic, 34.5% African-American, 13.6% white, and 8.6% Asian; 51.7% are male. 
The proportions enrolled in Boston’s selective high schools are very different, 32.5% white, 
24.7% Asian, 21.9% African-American, 18.2% Hispanic, and 45.2% male. Although not 
reflective of the general public school population, these numbers are far closer to that goal than 
in the New York specialized high schools.   
Selective High Schools in Chicago 
The city of Chicago has ten selective high schools (Shakarian, 2014). Prior to 2010, the 
school system was regulated by a Supreme Court order that prohibited admission of more than 
30% of any one ethnic group. At that time, students were ranked by admissions criteria within 
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their own ethnic groups. Since 2010, the ethnic caps have been removed. Currently, students are 
invited to sit for the admissions exam based on math and reading test scores. An index used for 
admission equally weights grades, admissions test scores, and scores on standardized 
achievement tests. Thirty percent of the class is selected based on this index. Up to five percent 
of students may be admitted at the discretion of the school principal. The remaining 65-70% of 
students is chosen in equal numbers from four census tracts that represent different socio-
economic levels in the city. Selections are made according to students’ ranking within their tract 
on the admissions index. Since Court supervision was ended, the number of African-American 
students admitted has declined. Nevertheless, the percentages of African-American (34.7%) and 
Hispanic (29.6%) students remain relatively high. It is important to note that these numbers are 
based on the combined enrollment of all ten selective schools, with proportions varying greatly 
across schools. At Walter Payton High School, which is the most selective of the ten, the student 
body is 34% white, 24% African-American, 24% Hispanic, 7% Asian, and 62% female (Public 
School Review.com, 2014). 
According to the Chicago public school website, “the Selective Enrollment High Schools 
exam is an achievement skills test that covers four subject areas: reading comprehension, 
vocabulary, language arts (grammar), and math word problems.” It is used in combination with 
standardized test scores and middle school grades to assess applicants. Grades are included in the 
evaluation as an index of academic engagement in the classroom that is possibly missed by 
standardized test scores.  
Lowell High School-San Francisco 
 At the prestigious Lowell High School in San Francisco, which was founded in 1856, 
admissions policies have changed twice since 1996. Prior to that time, ethnic groups had 
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different cutoffs on an admissions index that was a composite of grades and scores on California 
achievement tests (Woo, 1996). For Chinese-American students, the cutoff was 63 points on a 69 
point scale.   White students were required to have scores of at least 60, while African-American, 
Hispanic and Native American students were admitted with scores of 55. After complaints by 
Chinese-American groups, as well as the NAACP, the policy was replaced in 1996 by a two 
tiered system in which 70-80% of students were admitted automatically with scores of 63. The 
remainder of the class was selected from a “value-added diversity” pool of students which took 
into consideration factors such as socioeconomic status, extracurricular activities, difficulty of 
courses taken, and special challenges faced by students. Under this policy some students may 
have been admitted with scores as low as 50.  
 The Lowell policy was further revised in 2008 (San Francisco Unified School District, 
2008). Under the new policy which requires submission of a personal statement, 70% of students 
are admitted in Band 1, based on an index that weighted GPA almost 70% and California math 
and English achievement test scores 30%. Fifteen percent of the class is selected from Band 2, in 
which GPA is weighted 58%. An admissions committee assessment accounts for the remainder 
of the score. Factors in the holistic committee assessment include test scores, socioeconomic 
status, extenuating circumstances, leadership and service, extracurricular activities, creative 
abilities, athletics, and technology skills. The final 15% of the seats is allotted to Band 3, which 
includes students from schools that were under-represented in admissions in the previous year.  
The committee scores referenced in Band 2 are the basis for selecting among these candidates, 
with the understanding that school principals would only nominate students who could succeed 
at Lowell. This policy has resulted in the following ethnic profile of Lowell High School 
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students; 57.8% Asian, 14.5% white, 9.7% Hispanic, 6.8% Filipino, and 2.6% African-American 
(San Francisco Unified School District, 2014). The student body is 58% female. 
Thomas Jefferson H. S. for Science and Technology - Fairfax County, Virginia 
Thomas Jefferson can boast of an impressive array of scientific and technological 
equipment including a DNA sequencer and a gas spectrometer. The equipment helps support an 
equally impressive set of advanced science courses.  The average Thomas Jefferson student takes 
seven Advanced Placement tests during the four years. Ninety-eight percent of the AP scores are 
at least three, the score frequently required for college credit (Finn & Hockett, 2012). 
Although Thomas Jefferson High School is located in relatively affluent Fairfax County 
rather than a large city, it too has been the subject of an NAACP complaint (Brown, 2012). 
While African-Americans and Hispanics constitute 32% of the county’s public school 
population, they are fewer than 4% of students admitted. The cohort that entered in 2014 was 
66% Asian, 25% white, and 1% African-American. These numbers, which are very similar to 
those of Stuyvesant High School, represent a significant shift from 2009, when the entering class 
was 54% Asian and 36% white, while proportions of Hispanic and African-American students 
are unchanged. In a county in which 26% of the school population is eligible for free or reduced 
lunch, only 1.6% of the Jefferson students were eligible (Shapiro, 2013). The school is 58.5% 
male. Students are selected on the basis of teacher recommendations, a student questionnaire, 
and a proprietary test developed by Pearson, the same company responsible for New York City’s 
SHSAT. The questions on the Jefferson test are in the exact same format as the SHSAT: A 
verbal section requires students to unscramble paragraphs, solve complex logical reasoning 
problems, and answer questions to demonstrate understanding of reading passages. Some of the 
vocabulary in the passages may be unknown to students growing up in households with less 
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educated parents, and attending less challenging schools. Based on a comparison of sample tests, 
the problems in the math section appear to be more difficult than those on the SHSAT and to 
require higher level math than is needed on the SHSAT. Furthermore, students must complete 
the Jefferson test in two hours, while the SHSAT allows two-and-a-half hours. Students who 
reach the semi-final stage in the admissions process based on test scores will be required to write 
an essay. 
In earlier years, when admissions experimented with giving greater weight to 
recommendations, the combined percentage of Hispanic and African-American students was 
14%. However, on the advice of attorney, this policy was altered to avoid any appearance that it 
was race-based.                    
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Chapter 4: Validity of High School Admissions Tests 
 Although many selective public schools and private schools employ admissions test 
scores as at least one of the criteria for admission, very little research has been done on the 
validity of high school admissions exams in general, and of the SHSAT in particular. This 
section will address the research that has been done on several of the tests used for high school 
admissions. 
Specialized High School Admissions Test 
 Similar to the SAT in nature, the SHSAT includes a quantitative section and a verbal 
section. The exam is almost exclusively multiple choice, a fact that may have some bearing on 
the results of this dissertation research. On the sample exam in the 2008-09 handbook, it 
appeared that about half of problems could be solved using arithmetic and knowledge of 
numbers. Possibly one third required algebra, while the remainder used geometry and 
probability. Although most of the problems could be done with math learned before the 
beginning of 8th grade, when students take the exam, it seems likely that there would be 
significant advantage to students from better schools. 
 While it is not possible to make definitive inferences about school quality from measures 
of teacher qualification, research (Goldhaber, Lavery, & Theobald, 2015; Lankford, Boyd, & 
Wyckoff, 2002) has shown that disadvantaged, underperforming and minority students are likely 
to have teachers with lesser credentials, based on indicators such as years of experience, degrees 
held, quality of college attended, certification, scores on standardized tests of basic skills, and 
value added scores based on student standardized scores. For example, Lankford, Boyd and 
Wyckoff (2002) reported that in New York City, a larger percentage of nonwhite (21%) than 
white (15%) students were taught by teachers with no certification. The comparison of the 
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number of teachers who failed either the General Knowledge or Liberal arts and Science 
certification exam was even more stark, 26% to 16%.  
The only known study of the SHSAT was not a validation study (Feinman, 2008). In that 
study, Feinman identified a possibly important quirk in the test. The math and verbal sections are 
scored separately based on separate standardizations. The two scores are then summed to yield 
the single score which is the basis for admissions. This procedure has the effect of giving an 
advantage to someone with an extremely high score on one portion and not very high on the 
other. For example, in 2005, a student with a math score in the 99
th
 percentile and a verbal score 
in the 49
th
 percentile was admitted to Stuyvesant, whereas one with a math score in the 97
th
 
percentile and verbal in the 92nd percentile was rejected (Herszenhorn, 2005). This quirk results 
from the fact that for scores farther from the mean, an additional correct answer improves the 
standardized score more than does an additional correct answer near the mean. “On the verbal 
section of test G/H in 2006, an increase in raw score from 25 to 30…boosted the scaled score 19 
points. In contrast, a rise in raw score from 40 to 45… added 28 points to the scaled score, and 
an increase in raw score from 45 to 50 caused the scaled score to leap 80 point (Feinman, 2008, 
p.10).” This phenomenon is not unique to the SHSAT, but is a result of using scaled rather than 
raw scores. What may be unique to SHSAT is the use of the summed scores, without reference to 
the components. College and graduate school admissions officers are able to view separate SAT 
verbal and quantitative scores, and make decisions balancing that information. The summed 
score on the SHSAT is the sole criterion for admission, resulting in an advantage for students 
with unbalanced scores. “To meet the Brooklyn Tech cutoff [in 2006], a perfect score in one 




 percentile in the other (Feinman, 2008),” which could have 
been accomplished with below-average guessing. “By contrast, a student scoring in the 80
th
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percentile on both would have just missed.”  High-priced test prep companies point out this 
anomaly to their students, advising that they spend more time on the subject on which they are 
strongest, advice which is counter-intuitive, and contrary to the advice given in the city’s test 
handbook (NAACP lawsuit, 2012), thereby increasing the advantage of students with the 
resources to take test prep courses. 
On its face, the current scoring procedure seems benign, having no disparate effect with 
respect to ethnic or gender subgroups. Some research has demonstrated that the number of males 
in both extreme tails of distributions exceeds the number of females on many cognitive tests 
(Geary, 1998; Hedges & Nowell, 1995; Lindberg, Hyde, Petersen, & Linn, 2010; Willingham & 
Cole, 1999). Given the differences in distributions of scores for men and women, as well as 
across ethnic groups, the advantage for unbalanced scores might have disparate impact, and in 
part account for the gender and ethnic imbalance in admissions. This research will examine the 
frequency of unbalanced scores and the possible impact on admissions of this scoring procedure.  
Feinman (2008) also pointed out that the many forms of the SHSAT have very different 
mean scores. In 2008, for example, there were eleven different forms of the SHSAT, with mean 
scaled scores ranging from 356 to 409.  According to Feinman, the only justification for using 
forms with such different means would be if the samples taking the different forms had very 
different levels of ability, an assumption he deemed unlikely in random samples with sizes in the 
thousands. Methods of test equating have been developed to address this common problem. 
Equating using Rasch scaling (Skaggs & Wolfe, 2010) focuses on the estimation of item 
difficulties, using common items, to measure latent abilities.  This is the methodology employed 
by the DoE to equate the different forms of the SHSAT. The success of this process and any 
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possible unfairness resulting from the difference in means on the forms will be additional 
questions of this research. 
Validity of the Science High School Admissions Test (SHAT) 
A partial validation of the predecessor exam to the SHSAT was reported in 1974 
(Murphy, 1974a, 1974b). The study of the Science High Schools Admissions Test (SHAT) used 
random samples of forty male students from each of three categories from each of four years in 
an unnamed Specialized High School. The categories were: all regularly admitted students; 
students with scores in the bottom quartile of regularly admitted students; and students with 
scores below the cutoff who had been selected by the principal after participation in a summer 
program.  A significantly higher percentage of bottom quartile regularly admitted students 
dropped out than of students below the cutoff (Murphy, 1974a). However, the difference in 
dropout rates between the entire cohort of regularly admitted students and special admits was not 
significant.   
In a second report (Murphy, 1974b), three criteria were used to validate the SHAT- 
Metropolitan Achievement Advanced Reading Test; NYS Algebra regents; and GPA in ninth 
grade. On the algebra regents and in GPA, the specially admitted students significantly out-
performed the bottom quartile of regularly admitted students. That pattern was reversed on the 
reading test, which may not be an actual criterion of performance in the school. Although 
interesting, these results were based on a relatively small sample, 160 students in each of three 
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Validity of the Secondary School Admissions Test 
 The Secondary School Admissions Test (SSAT) is taken annually by 60,000 students 
applying for admission to many different independent high schools (Kiley & Gable, 2013). Kiley 
and Gable conducted a validation study of the SSAT in which they used SAT and PSAT scores, 
as well as FGPA, as criterion measures. SSAT correlations were higher with the SAT and PSAT 
than with FGPA. Because they are similar exams, this is not surprising.  However, because the 
SAT and PSAT are not measures of achievement in the admitting school, the type of validity 
they provide may not be relevant for admissions purposes. Nevertheless, the correlation 
coefficients of SSAT with FGPA were relatively high, .51 to .54, suggesting that the SSAT 
predicted between 26 and 29% of the variance in grades at the specific school in the study.  
However, the strongest predictors were: 1. Receiving financial aid; 2. Gender; and 3. Having an 
individual educational plan (IEP) to address a learning disability. 
 Even with the high correlations reported by Kiley and Gable (2013), 71 to 74% of 
variance in grades was not predicted by the SSAT. At Rosemary Choate School, a highly 
selective private school, Grigorenko et al. (2009) employed measures of Self-Regulated 
Learning (SRL), such as self-efficacy, academic motivation, academic locus of control, and a 
measure of Wisdom, Intelligence, and Creativity Synthesized (WICS), in addition to the 
traditional measures, middle school grades and SSAT. Middle school grades predicted the most 
variance, 29%, more than twice as much as the SSAT (14%), though the SSAT scores added 8% 
when considered with the middle school grades. The SRL and WICS measures improved 
prediction by an additional 10%. The authors point out that the restricted range of SSAT scores 
of admitted students may substantially reduce correlations. However, the same argument may 
          20 
 
apply to middle school GPAs which yielded correlations with FGPA that are more than four 
times as high as with SSAT scores. 
 An earlier study (Haney, Lee, & Center, 1984) in six selective independent schools in the 
northeast also reported that middle school grades were a somewhat better predictor than the 
SSAT, but with wide variation in correlations across schools. Correlations between SSAT scores 
and FGPA were generally in the range of .3 to .4 (R
2 
=.09 to .16). Total variance predicted by the 
two variables together varied from 9% in one school to 59% in another. 
Independent School Entrance Exam (ISEE) 
 The ISEE, developed by the Educational Records Bureau (ERB), is used nationally and 
internationally by many private schools as part of the evaluation of applicants for admission. It is 
also used by the Boston Public School System, in combination with middle school grades, to 
select students for its exam high schools. Although the ERB reports that the test has been 
validated, it has not provided any evidence or reports of such validation after numerous requests 
over a period of almost two years.  
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Chapter 5: SAT Validity 
Although no research has been done into the validity of the SHSAT, and very little on 
other high school admissions tests, research on the validity of the SAT provides a useful 
background for this research and is influential in the hypotheses that will be described later. The 
College Board will present a newly revised SAT in March 2016. Research results with respect to 
SAT validity described below may not apply to the impending revision. That, however, does not 
diminish the relevance of these results as background for the SHSAT validation.  
The SAT has been used in admissions based on the premise that a standardized metric 
would be superior to high school grades, in which grading systems and course-taking may not be 
comparable across a wide range of schools. Yet it has repeatedly been found that high school 
grade point average (HSGPA) accounted for far more of the variance in college grades than did 
the SAT, despite its standardization. 
Studies typically use freshman grades (FGPA) as the criterion variable because courses 
taken by students tend to be more comparable than in subsequent years. Because it seems likely 
that the correlation between a predictor and a criterion is attenuated over time, use of FGPA may 
produce higher correlations than would cumulative GPA. Additionally, students dropping out of 
school may reduce correlations with GPA in later years. 
The 2005 revision of the SAT led the College Board to undertake a new large scale 
validation (Kobrin, Patterson, Shaw, Mattern, & Barbuti, 2008). Although numerous changes 
were made to the format of the exam, including the addition of a writing section, the predictive 
validity was not significantly affected.  Correlations with freshman GPA were .26 for math, .29 
for critical reading, and .33 for writing. As in the past, high school grade point average (HSGPA) 
predicted more variance than the SAT, and the combination of the two variables was superior to 
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either one by itself. The College Board recommends that colleges use both in admissions 
decisions.    
Sackett et al. (2012) examined the relationship among SAT scores, HSGPA, and college 
FGPA. SAT alone predicted 13% of variance in FGPA. HSGPA was superior, predicting 22%. 
When taken together, prediction was improved to 28%. 
 In a study by Lewis, McCamley-Jenkins and Ramist (1994) of 46,379 students in 38 
colleges, high school GPA taken alone was a better predictor of college grades (R
2
= 13.0%) than 
SAT (R
2
= 11.5%), although SAT scores did add to the variance predicted (R
2
= 20.3%).  
Rothstein (2004) reported similar findings.  
Recently, similar results were found in a study of grades over a period of eight years at a 
large public urban university (Taylor, 2015, in preparation). Students in the sample were 62% 
female, 27% Asian, 27% White, 15% Hispanic, and 8% African-American, with the rest 
unknown or “other.”  Most of them commuted to school. Their mean SATV and SATM scores 
were 549 and 573, respectively, with SDs of  85 and 76. These means are about one-half a 
standard deviation higher than national means, while the SDs are 65 to 75% of national s.d.s. In 
this population, SAT scores predicted only 8.6% of the variance in first year grades (N=13,906). 
In contrast, high school GPA was associated with 19.4% of variance (N=14,035). The coefficient 
for SAT verbal was .001, while for SAT math it was .002, meaning that a 100 point increase in 
SAT scores predicted a grade increase of .1 or .2 GPA points. While 100 point differences may 
have a strong influence on college admissions, they actually predict small increments in grades.  
At this same university, of 58 students admitted with relatively high SAT total scores 
(SAT>1200), but low high school grades (GPA<70), only one graduated in four years. However, 
of the 109 students with low SATs (below 950) and good high school grades (GPA>90), 20% 
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graduated. Thus, the characteristics associated with high achievement in high school, in 
comparison with the abilities measured by the SAT, are a better predictor of college graduation. 
It is ironic that a standardized test designed to be a more uniform metric than high school 
grades, is actually less accurate as a predictor than past school performance. This may reflect the 
fact that HSGPA reflects a four year sample of student performance across a wide range of 
subjects, while the SAT represents a three hour sample of a far more limited range of skills and 
knowledge.  Despite the enormous variability in grading and courses across high schools 
nationwide, high school grades apparently capture something important that the SAT fails to 
capture, which may be motivational. Additionally, the ecological setting in which course grades 
are achieved more closely resembles the setting for high school grades than it does sitting for the 
SAT. Finally, an exam which relies almost exclusively on one method of assessment may fail to 
measure abilities that are revealed with the variety of assessment methods that go into course 
grades.  
The low correlations between GPA and SATs may reflect the impact of range restriction. 
However, the impact of range restriction also applies to HSGPA which, nevertheless has a 
stronger association with college grades than SAT does. Although it is certainly true that higher 
validity would be found in a sample distributed over the full 200 to 800 SAT range, because 
admissions officers at selective institutions generally select among applicants within a restricted 
range of scores, it is the sensitivity of the SAT to differences in that range that may be crucial.    
Jesse Rothstein (2004, 2005), a Princeton economist, has contended in a pair of papers 
that much of the predictive value of SAT scores is derived from background demographic 
variables, that the SAT essentially “launders” SES (Rothstein, 2005, p.7). In an analysis of data 
from the University of California, he found that when demographic variables such as race and 
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parental education were added to models, the predictive power of the SAT was substantially 
reduced. His data show that using the average SAT score of a student’s high school as a predictor 
would be almost as good as using the student's actual score. In what he describes as affirmative 
action for high SES, Rothstein suggested that colleges could get better prepared students by 
using the mean SAT of an applicant’s high school, along with the individual student's score, to 
predict college success. It should be noted, however, that this is a position he does not advocate. 
 Hiss and Franks (2014) investigated GPAs and graduation rates at colleges which offered 
the option of not submitting SAT scores when applying, and found no significant differences in 
achievement between those who submitted scores and those who did not, despite the fact that 
non-submitters had significantly lower SAT scores when submitted after admissions. 
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Chapter 6: Gender Differences in Predictive Validity of the SAT 
Literature reviewed in Chapter 5 demonstrated that in the general population, SAT scores 
predict a small portion of the variance in college grades. However, it may not predict equally 
well within all subgroups. Even with reduced differences in recent years, females still lag behind 
males on many standardized tests in the U. S., such as the SAT. However, data below indicate 
that the meaning of scores on tests such as the SAT may not be equivalent across genders. This 
chapter will address the question of differential predictive validity of the SAT. 
When evaluating a test, several types of validity may be considered- content validity, 
construct validity, and predictive validity (Crocker & Algina, 1986). Because the primary 
purpose of admissions tests is to predict success at the next level, this dissertation research 
focused on the question of predictive validity. For an exam to be valid, it must predict success on 
a criterion such as college achievement, often indicated by freshman grade point average. 
However, validity does not inhere in a test (Young & Kobrin, 2011), but is a question of whether 
the exam achieves its purpose for a specific population and setting.  A test that successfully 
predicts an outcome for one population may not predict as well for a different population, in a 
different environment, or on a different outcome.  American Educational Research Association 
Standard 3.7 states that the test user is “responsible for evaluating the possibility of differential 
prediction for relevant subgroups for which there is prior evidence or theory suggesting 
differential prediction (AERA, 2014, p.66).” Based on a wealth of prior data from the SAT, that 
would raise the question of differential prediction by gender on the SHSAT, New York City 
should have investigated possible bias on the exam.  
According to Cleary (1968), a “test is biased if the criterion score predicted…is 
consistently too high or too low for members of the subgroup.” (p.115) As explained by Cleary 
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(1968), test bias may be reflected in both the slope and intercept of a regression equation. 
Differential validity, as indicated by the slope, is reflected in different correlation coefficients 
between a test and a criterion for different groups. The slope will differ across groups reflecting 
the different proportions of the variance in the criterion associated with test scores. Although the 
slope is important for establishing the overall validity of the relationship between test and 
criterion, with respect to the question of bias, it may be more important to examine the intercept 
to determine if there is differential prediction (Young & Kobrin, 2011). Equally high correlations 
between the test and criterion for two groups simply imply parallel rank orderings on the two 
measures, and are not evidence of the fairness of the absolute levels predicted on the outcome. 
For example, research reviewed below indicates that the correlation between SAT scores and 
freshman grade point average (FGPA) is higher for women than for men, while at the same time 
SATs systematically under-predict women’s grades, that is to say that the regression line predicts 
grades below those actually achieved. In Cleary’s view, the SAT would be considered biased 
against women because it under-predicts their college grades. It is worth noting that the question 
of whether a test is fair is distinct from whether it is biased. The fairness of a test is to be judged 
by how it is used, while the question of bias is an empirical one. 
Gender Predictions 
Although overall gender differences in math performance are small, differences on the 
Scholastic Aptitude Test are large (Mattern, Patterson, Shaw, Kobrin, & Barbuti, 2008; Hyde, 
Fennema, and Lamon 1990). Mattern et al. reported a forty-three point differential in mean 
SATM scores favoring men. Because of the role SAT plays in college admissions, it is important 
to determine whether these larger SAT differences predict differences in college achievement.  
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Consistent with past research, Mattern et al. found that the SATM under-predicted women’s 
FGPA, with an effect of .l7 standardized residuals.  
A literature review by Stricker et al. (1993) of earlier research showed that SAT scores 
predict a larger amount of grade variance for women than for men, but simultaneously under-
predict their grades. Linn (1973) also reported under-prediction of women’s grades. In a review 
of the literature on the relationship between SATM scores and math grades, Wainer and 
Steinberg (1992) found that in general, although women had lower SATM scores than men, they 
earned higher grades in math courses. To test the hypothesis that this difference was attributable 
to men enrolling in more difficult courses rather than to bias, grades and SAT scores were 
obtained for 47,000 men and women who attended 51 different colleges.  Women who earned 
the same math course grade as men had lower SATM scores in general. When matched for 
course subject and grade earned, women’s SATM scores ranged from 21 to 55 points lower than 
men. Similarly, in a study by Subotnik and Strauss (1998), despite lower SATM scores, women 
achieved grades equal to men on the AP calculus exam.  
Although the differential is larger in math, the same relationship of SAT scores and 
grades may exist across the board. Taylor (2015, in preparation), reported that the regression of 
second semester cumulative GPA on SATM and SATV, when gender is included, had a 
coefficient for gender of .267 (N=13,906), evidence that women’s grades were under-predicted 
by about one quarter of a GPA point on the standard four point scale. Also of interest is the 
possibility that the degree of under-prediction may be greater at the top of the SAT distribution. 
When only students with combined SAT scores greater than 1300 were included, the gender 
coefficient rose to .295 (n=1496).  
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Whereas much of the research on differential predictive validity has been done on GPA 
or in general subject areas, Taylor (2015) has also investigated the predictive validity in specific 
courses in one university. This approach avoids the problem of GPA being affected by 
differential course-taking patterns across genders, as well as grading patterns that may vary in 
different courses and universities. The regression equation for calculus grades on SATM, when 
gender was included, had a coefficient for gender of .394 (n=2657), indicating that on average  a 
given SATM score under-predicted women’s calculus grades by .394 grade points, more than the 
difference between a B and B+. This is consistent with the finding that women who achieved any 
specified calculus grade had SATM scores about 25 points lower than men with the same grade. 
For students with SATM scores greater than or equal to 700, the gender coefficient in the 
regression equation rose to .971 (N=200), suggesting in the upper tail the generic regression 
equation severely under-predicted women’s grades, by almost a full GPA point.  For precalculus, 
the under-prediction was even greater, .520 (N=2303), more than half a grade point, with a 
difference of 1.186 (N=53) in the cohort with SATM scores equal to or exceeding 700. 
At the same university, when introductory English grades were regressed on SATV, the 
coefficient for gender was .324 (N=15,299), indicating that for a given SATV score, it is 
necessary to add .324 grade points to the predicted grade for women. For students with SATV 
scores greater than 700, the gender coefficient in the regression equation was .568 (N=498), 
suggesting greater under-prediction of women’s English grades in the upper tail. Although 
women in the sample had significantly (p <.001) lower mean SATV scores than men (535 to 
550), their freshman English grades were significantly (p <.001) higher (3.17 to 2.87). The SAT 
similarly under-predicted women’s grades in introductory Psychology (.357 points, N=10,838; 
.500 for those with combined SAT’s above 1300, N=800) and Political Science courses (.098 
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points, N=4750; .289 for those with SATV over 700, N=237). Overall, a reverse regression of 
SAT scores on GPA and gender suggested that on average women achieved the same GPA of 
men whose combined SAT scores were 53 points higher, implying that admissions offices that 
wish to achieve the same GPA outcomes for men and women need to add 53 points to women’s 
combined SAT scores. 
Possible Sources of Under-Prediction 
Studies of predictive validity involve relating variance on a predictor to variance on a 
criterion. If there are unique sources of test variance in a group, it may have an impact on the 
validity of a test for that group. According to the AERA, “A prime threat to fair and valid 
interpretation of test scores comes from aspects of the test or testing process that may produce 
construct-irrelevant variance in scores that systematically lowers or raises scores for identifiable 
groups.” (AERA, 2014, p.54) It may be expected that there will be group differences in test 
validity because there are sources of variance that may differentially affect groups on measures 
related to both predictors and criteria. 
Lower math self-concept in women has been found in numerous studies (Bandura, 
Barbanelli, Caprara & Pastorelli, 1996; Bouchey & Harter, 2005; Else-Quest, Hyde, & Linn, 
2010). This lower math self-concept may be the basis for the effects of "stereotype threat," a 
concept proposed and demonstrated by Steele and Aronson (1995). In a seminal article, they 
investigated the effects of  stereotype threat, the negative effect of “being at risk of confirming, 
as self-characteristic, a negative stereotype about one’s group” (p. 797) on test performance. 
Originally studied among African-Americans, Aronson (2009) has extended the study to address 
the under-representation of women in the sciences. He has found that the framing of a test may 
affect the performance of women on math tests.  
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The effects of stereotype threat have been observed even in young girls who are not yet 
conscious of the stereotype. Although six-year old children in an experimental situation (Galdi, 
Cadinu, & Tomasetto, 2014) did not express a belief in the stereotype that girls are less capable 
in math than boys, the implicit beliefs demonstrated by automatic associations indicated an 
acceptance of the stereotypical belief by girls, but not by boys. Furthermore, in an experimental 
condition which primed the stereotypical belief, girls’ performance on a math test was impaired. 
The authors theorized that the stereotypical associations placed an added burden on working 
memory, thus impairing performance.  
Gallagher and DeLisi (1994) have engaged in extensive research on gender differences in 
mathematical problem-solving strategies that may be germane both to differences in SAT scores 
and to the question of under-prediction of women’s college grades. In a study limited to high 
ability students, SATM items were selected which fell into two categories- those with well-
defined, algorithmic solutions, such as those learned in class, and problems requiring 
unconventional, non-algorithmic strategies, which might not be learned in class. Students were 
given four minutes to solve each problem while explaining their strategies. Additional questions 
assessed math self-confidence and solution strategies. Girls did better on conventional problems 
such as those that might have been part of a curriculum (d =.73), but were surpassed by boys on 
problems with unconventional solutions (d = -.28). Attitude testing found that SATM scores 
were correlated with math confidence (r =.37). It seems plausible that girls’ greater reliance on 
conventional, learned strategies rather than unconventional ones is related to lower self-
confidence in their mathematical abilities. 
In a follow-up study, (Gallagher, DeLisi, Holst, McGillicuddy-DeLisi, & Morely, 2000), 
high ability boys tested higher for self-perceived math ability and were more flexible than high 
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ability girls in their problem-solving strategies, matching strategies to problem requirements, 
with girls more likely to pursue strategies taught in school.  
In a study that replicated Gallagher and Delisi’s (1994) study, but added stereotype threat 
as a condition, Quinn and Spencer (2001) instructed half of the study participants that the test 
was gender-fair, but did not mention gender to the other half of participants.  In the gender-fair 
condition, 91% of women were able to generate and articulate strategies for solving problems. In 
the no-mention condition, only 78% were able to do so. Men were unaffected by the instruction.  
It appears that stereotype threat was the default condition for women, who perceived a threat 
unless it was neutralized by an explicit instruction. The authors theorized that stereotype threat 
creates affective arousal that limits cognitive resources available for generating problem-solving 
strategies with respect to unfamiliar test materials. Because a classroom situation, with more 
familiar material, would be less stressful, the effects of stereotype threat might be reduced. 
Therefore, Quinn & Spencer’s results suggest that women’s classroom performance should 
surpass test performance.  
It should be noted that not all research has supported stereotype threat as an explanation 
of the gender gap in math. In particular, Stoet and Geary (2012) asserted that many subsequent 
studies have failed to replicate the original research. They have additionally questioned the 
methodology of the research, which made adjustments for covariates to rule out pre-existing 
differences between groups. Such adjustments may be suspect depending on whether previous 
measures were themselves influenced by stereotype threat.  
The above discussion may explain lower SAT scores and math achievement for women. 
However, it does not explain why their SAT scores would under-predict achievement. A possible 
explanation lies in the different ecological contexts in which test scores and grades are achieved. 
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It is plausible that stereotype threat may interfere with the generation of problem-solving 
strategies in the SAT testing situation more than it does the classroom, resulting in the under-
prediction of grades in math courses. Self-concept may be reinforced in the social context of the 
classroom as opposed to the isolated testing situation, resulting in higher-than-predicted grades.  
Other explanations for under-prediction are suggested by the gender profiles in 
mathematical performance across domains. Spelke (2005) has pointed out that the direction and 
magnitude of gender differences on tests of mathematical achievement may be altered by the 
selection of items. A content analysis of the math portion of the SAT by Nankervis (2011) shows 
an over-representation of questions on which men may perform better, such as geometry, 
measurement, and data analysis. These skills may be of lesser importance in college math 
courses than algebra, an area in which women may perform better (Else-Quest, Hyde, & Linn, 
2010).  This may partially explain why the SAT consistently under-predicts women's math 
grades while over-predicting men's grades (Nankervis, 2011; Mattern, 2008).  
A meta-analysis by Hyde, Fennema, and Lamon (1990) of gender differences in 
standardized math tests found a mean effect size for gender of only .15 standard deviations on all 
tests except the SAT, in which it had a larger .4 SD effect. This large effect size was replicated in 
the analysis by Mattern, et al. (2008), who found an effect size of .45 on the SAT. The varying 
effect sizes may indicate that gender differences in math are, at least in part, a function of test 
construction and item selection.  
Many alternative explanations have been offered for the phenomenon of SATs under-
predicting women’s grades. For example, Penner (2003) has pointed out that the SAT is designed 
to separate students by levels of ability. In contrast, course tests and papers are intended to assess 
mastery of material, and course grades are more likely to exhibit ceiling effects. Penner (2003) 
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has concluded that the superiority of men's performance on the SAT is not replicated in course 
grades because of ceiling effects. However, this hypothesis does not explain the higher course 
grades obtained on average by women.  
Significant findings in the meta-analysis done by Lindberg et al. (2010) may help clarify 
the reasons for the under-prediction of math grades by SAT scores. In fact, their results suggest 
that although the differences in SAT scores are real and reliable, the differential predictive 
validity across genders may be a result of measurement issues resulting from different content 
and different methodology, rather than differences in ability. Lindberg found that men 
significantly outperformed women on multiple choice questions, whereas women did better on 
short answer and open-ended problems. Given that questions on the SAT are primarily multiple 
choice and grades in college courses may be based on more open-ended assessments, it might be 
expected that women’s grades would be above those predicted by regression of grades on test 
scores.  
An additional finding that is possibly relevant to under-prediction is that going from high 
school to college, Lindberg reported a shift from male to female advantage on tests that tap more 
complex levels of mathematical knowledge. If SATs require skills in which men excel while 
college courses assess skills in which women excel, it would follow that SATs would under-
predict women’s grades. Age-related attitude and affective changes may also contribute to under-
prediction. In a meta-analysis, Hyde, Fennema, Ryan, Frost and Hopp (1990) found that the 
largest gender differences in reports of parent and teacher attitudes were in the high school years. 
The same trend was true with respect to self-confidence in math and stereotyping of math as a 
male domain. If females perceive more negative attitudes from important adults and role models, 
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and feel less confident in their mathematical skills in high school than in college, it would be 
expected that their college performance would surpass predictions based on high school testing. 
Gender differences in math confidence and anxiety may help explain the finding that 
women do poorly relative to men on multiple choice questions. Tannenbaum (2012) attributed 
the gender gap in SAT scores to girls on average being more risk-averse, and therefore not 
guessing as often as boys, although guessing on the SAT is clearly a useful strategy. In his 
random sample of 100,000 students who took the SAT math in 2001, boys answered 3% more 
questions than girls did, a difference unrelated to ability level that Tannenbaum attributed to risk 
aversion. He estimated that 40% of the gender gap in SAT scores could be accounted for by risk 
aversion, with a larger effect at higher ability levels. Gallagher, DeLisi, Holst, McGillicuddy-
DeLisi, & Morely (2000) also found that girls omitted more SATM items than boys. This 
phenomenon is not limited to math. Baldiga (2013) investigated gender differences in guessing, 
using a sample of SAT II History  questions, and found that women skipped more questions than 
men, reducing scores by .1 standard deviation, about 10 points. Consistent with Tannenbaum’s 
report of a greater effect at higher ability levels, Baldiga noted a larger effect among students at 
elite colleges, consistent with greater under-prediction of grades at higher SAT levels.  
In an investigation of gender differences in performance on multiple-choice vs. 
constructed answers questions on AP exams, Mazzeo, Schmitt & Bleistein (1993) found that 
differential item functioning (DIF) on multiple choice questions was not the cause of male 
advantages. Even after removing DIF questions, the effect remained. Women, however, 
outperformed men on constructed answer questions, leading the authors to hypothesize that there 
are real gender differences in competencies, and suggesting that “if both types of questions 
measure important educational outcomes, equity concerns would dictate a mix of the two types 
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on assessment instruments (p.27).” Bennett (1993) also hypothesized that constructed answer 
questions, particularly essays, require multiple abilities, and may reflect a more complex 
understanding of material than do questions that require only the selection of a correct choice. 
Traub and MacRury (1990) reviewed gender differences on AP exams, the California bar 
exam, and an English placement exam used at California state universities. On the multiple 
choice section of the English placement exam, there was an effect size favoring males of .05, 
while females had an advantage of .39 on the essay portion. On all eleven of the AP exams 
studied, males were superior on multiple choice sections. Females had the advantage on 
constructed response portions on ten of the exams. As the authors point out, multiple choice tests 
are likely to have higher reliabilities, in part because of the absence of grader subjectivity, and in 
part because it is possible to ask more questions in the same amount of time. The lower 
reliability of essays would probably attenuate the female advantages, making the female 
advantage even more striking. 
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Chapter 7: Dissertation Overview 
Rationale 
Because the SAT is currently undergoing revision, the validity of the new exam is not yet 
known. However, past SAT validity studies and research into gender differences provide 
important background for this dissertation. As mentioned in Chapter 3, the selective high schools 
in New York City are the only ones in the country that use an entrance exam as the sole criterion 
for admission. In that context, the question of differential validity examined above with respect 
to the SAT takes on even greater importance with the SHSAT. The current procedure has 
resulted in the admission of classes that do not reflect the proportions of applicants, either by 
gender or ethnicity. If Else-Quest, Hyde and Linn’s (2010) finding that greater equity in 
classroom gender-ratio improved girls’ math performance is correct, the under-representation of 
girls at the specialized high schools may have an adverse effect on their self-perception and 
achievement. To the extent that parallel issues may affect achievement of minorities in the 
Stuyvesant student body which is only 3% Hispanic, and 1% African-American (Cramer, 2013), 
it is important to consider the process through which students gain access to the elite public 
education available to the most talented students in NY. Given the stakes involved, it seems 
essential to determine if a never-validated admissions test (Feinman, 2008) is fair.  Although 
extensive research has been done on the predictive validity of the SAT, high school admissions 
tests, and the SHSAT specifically, have received little attention. This research helps to fill this 
gap.  
The extensive data available at the college level provoke many questions with respect to 
high school admissions exams such as the SHSAT. However, there has apparently been no 
research on these measurement issues with respect to the SHSAT. Does the SHSAT in fact tap 
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the abilities relevant to achievement in the specialized high schools? Does it reliably predict 
which students will succeed and distinguish them from those who would not? Would the addition 
of other admissions criteria improve prediction of student success? Is the validity of the exam 
invariant across gender? Implicit in the use of measures such as the SHSAT is the assumption 
that the relationships between measurements and latent traits are invariant across individuals. If 
this assumption is untrue, that is, if measures have different meanings across groups, it threatens 
the validity of the measures (Hartmann, 2005), as well as inferences drawn from them. The only 
way these questions can be answered is by conducting a validity study that ascertains whether 
the exam has value as a predictor of high school achievement. 
Selection of a criterion of validity 
The most important decision in a study of the predictive validity of a measure may be the 
selection of a criterion.  In the case of the SHSAT, the Department of Education has never given 
a clear indication of what abilities the SHSAT is intended to measure, nor of what it is expected 
to predict. The Calandra-Hecht bill (1971) that established the use of a competitive examination 
did state that it should be a “scholastic examination.” The contract with the developer stated the 
purpose of the exam was “to identify students who are most likely to benefit from the particular 
program offered by each of the schools (Board of Education, 1989).”  However, beyond those 
general guidelines, there is no specificity about a construct or latent trait to be measured, what 
abilities are hypothesized to be required for success at the Specialized High Schools, nor what 
success even means in this context.  
A test such as the SHSAT should include “observable” representations of the latent trait 
(Nunnally & Bernstein, 2010) hypothesized to be predictive of success on an important outcome. 
In developing a predictor, it is necessary to avoid construct under-representation and construct-
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irrelevance (AERA, 2014). With under-representation, important aspects of the construct are not 
tapped by a measuring instrument. The opposite problem is construct-irrelevance, the inclusion 
in the measure of factors that are not relevant to the construct. In short, the predictor should 
include all elements of the latent trait, but not be influenced by elements outside of the construct. 
Parallel problems can occur in the selection of a criterion. Criterion deficiency occurs when 
sources of systematic variance that are relevant to success, however defined, are omitted in the 
criterion measure. Criterion contamination occurs when factors irrelevant to success influence 
scores on the criterion (Nagle, 1953). The DoE’s failure to designate a construct tapped by the 
SHSAT or to define what a successful outcome would be poses a dilemma for validation studies. 
Although there are many outcomes that might be considered successful for students at the 
Specialized High Schools, it is clear from the contract with the test developer and from the text 
of the Calandra-Hecht bill, that the general outcome the SHSAT is intended to predict is 
academic in nature. Three potential criteria for which there are data are GPA, AP scores and 
grades, and SAT scores. As a predictor, the SHSAT may under-represent the abilities measured 
by GPA and AP scores and exams, in that it assesses students on a far more limited range of 
material than the GPA and AP, and is confined to multiple choice (90%) and short answer (10%) 
questions in those assessments. In light of the gender differences on multiple choice tests, the 
SHSAT may introduce construct-irrelevant variance biased against girls.  
The range of material on the SHSAT is actually very similar to the SAT, which is not a 
measure of mastery, but is designed to compare students. Any achievement the SAT may 
measure is very limited in scope. It does not measure achievement in history, science, foreign 
languages, English literature, or math beyond a very basic level. Because of these limitations, it 
may be a deficient criterion of success and achievement in high school. In addition, many 
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students do not take the SAT, primarily students who do not plan to apply to college. Thus, the 
sample of SAT takers is likely to be very different from the pool of students who took the 
SHSAT. The high correlation of SAT with SHSAT demonstrates a convergence of the abilities 
tapped by the two tests. However, it is not a good criterion for success in the Specialized High 
Schools.  
AP tests are something of an improvement as a criterion measure because they do 
actually measure knowledge and skills acquired in high school. Yet, they may not be a good 
indication of mastery of a subject. The scores are curved in such a way that the highest score, a 5, 
which is supposed to be the equivalent of an A in a college course, can be earned with raw scores 
as low as 55% in physics, 63% in calculus, and 75% in psychology (lesswrong.com, 2013). 
Furthermore, not all students enroll in AP courses, and many of those who do, do not sit for the 
AP exam. AP course grades may be a better outcome criterion than AP exam scores because they 
are based on a much larger sample of a student’s work and are available for all students enrolled 
in the courses. However, students are unlikely to take AP courses in all domains, and may self-
select into courses in which they are relatively strong, reducing its value as a criterion. 
Freshman grade point average (FGPA), in contrast, includes student performance in all 
academic areas, and is less limited by self-selection into courses, particularly in the freshman 
year. Furthermore, FGPA taps motivational factors of success and study skills, and is assessed 
with a wider range of methods, not limited to multiple choice questions. Data will be presented 
on all of these possible criteria. However, for the reasons discussed above, FGPA may be the 
best criterion of student achievement in the Specialized High Schools.    
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Purpose  
The purpose of this research is to determine whether, in the absence of other information 
about applicants, the SHSAT is able to predict which students will have the greatest success at 
the Specialized High Schools (Question 3 below). There may be many criteria for success in the 
schools. Because the SHSAT is intended to measure academic ability, three possible academic 
measures of success are considered in this paper: (1) Freshman grade point average (FGPA); (2) 
Advanced Placement (AP) exam scores; and (3) SAT scores. Although data is presented with 
respect to AP scores as well as grades in AP courses, the primary focus will be on FGPA, for 
reasons explained below. In order to make that determination, there is a sequence of questions 
that must be addressed.  
Research Questions and Hypotheses 
 Preliminary questions 
Before analyzing the predictive validity of a test, it is necessary to determine the 
reliability not only of the test, but of criteria against which it is being validated. “Inaccurate 
measurement sets a limit on the accuracy that predictions can obtain (Cronbach, 2004, p.26).” 
The Department of Education has provided the following data on stratified coefficient α for the 
SHSAT, which show very high internal consistency, .95-.96, for composite scores. Those results 
are based on the 2012 exam, but were likely to be similar in 2008.  Internal consistency is a 
measure of how well test items are correlated with each other, and assesses whether they are 
measuring the same construct. However, ability to succeed in school is likely to be multi-
factorial. Therefore test-retest reliability may be more important. In fact, an extremely high α 
may be an indication that an exam is missing important factors.  
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grade correlations of .792 on the math and .692 on English Language Arts (ELA) the 
achievement tests (Boyd, Lankford, Loeb, & Wyckoff, 2013) have reasonably high reliability.  
Question 1: Is the SHSAT reliable?  
High reliability is necessary but not sufficient for validity. It does not indicate that the 
exam measures all or any of the abilities associated with success at the Specialized High Schools. 
This research will look at the test-retest reliability, rather than internal reliability. Although the 
vast majority of students take the SHSAT in the eighth grade, many retake the exam as ninth 
graders, making it possible to calculate test-retest reliability. 
Hypothesis 1: The reliability of a multiple choice test is likely to be high. 
Question 2: Is FGPA a reliable criterion?   
Because grades given by individual teachers may in part be subjective, it is necessary to 
determine the consistency of those determinations. 
Hypothesis 2: FGPA is predicted to be less reliable than SHSAT, but to still demonstrate 
high reliability. 
Primary Questions 
The research questions of greatest importance concern the overall validity of the SHSAT 
and the possibility of gender bias. 
Question 3: Does the SHSAT predict success at competitive schools?  
Hypothesis 3: In light of the fact that SAT scores predict a small fraction of the variance 
in college FGPA, it was predicted that the overall validity of the SHSAT would be low. 
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Question 4: How many students have scores within 20 points of the cutoff?   
According to Feinman (2008), the standard error of measurement (SEM) for the SHSAT 
is 20.4 points. He found that in the years 2005 and 2006, 2400 of the students offered seats at 
Specialized High Schools had SHSAT scores less than 20 points above the school cutoffs, while 
2600-2700 fell less than 20 points short. 
Hypothesis 4: It is expected that results in 2008 were similar to the results found by 
Feinman, that large numbers of students were admitted with scores within the standard error of 
measurement of the SHSAT, and that similarly large numbers were rejected with scores within 
the SEM.  
Question 5: Does the SHSAT predict success as well as NYC achievement tests taken 
in the spring of the seventh grade?  
The math and ELA achievements tests take a little over four hours, spread over four days. 
Approximately half of the time is devoted to constructed response questions, as opposed to 
multiple choice. The ELA portion includes some short essay type questions. In contrast, the 
SHSAT is one 2 ½ hour test. With the exception of five paragraphs with scrambled sentences 
that the students must place in the proper sequence, all of the SHSAT questions are multiple 
choice. 
Hypothesis 5: Because the achievement tests assess a larger sample of student skills in a 
greater variety of ways, it should be a somewhat better predictor than the SHSAT.  
Question 6: Does the SHSAT predict equally well for both genders?  
Given the controversial under-representation of African-Americans, Hispanics and girls, 
evidence concerning any possible bias would be of paramount interest. Unfortunately, the small 
representation of ethnic minorities made it impossible to make meaningful inferences from the 
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data. Therefore, this research was confined to examining possible bias against females, who are 
also under-represented.   
Hypothesis 6: SAT scores consistently under-predict women’s college grades, with the 
under-prediction increasing in the upper tail that parallels the population at the Specialized High 
Schools. Combined with the fact that the SHSAT is 90% multiple choice, this leads to an 
hypothesis that school performance of girls, as demonstrated by GPAs and Advanced Placement 
(AP) scores, was under-predicted by the SHSAT. The effect on AP exams, most of which 
include a significant number of multiple choice sections, was expected to be smaller than on 
GPA. 
Question 7: Do students in the Discovery Program achieve at the same level as 
students with SHSAT scores above the cutoff at Brooklyn Tech?  
Data were analyzed evaluating the success of students admitted to Brooklyn Tech under 
the Discovery Program. Because there are no students at Stuyvesant and Bronx Science with 
scores below their respective cutoffs, it was not possible to directly assess how such students 
would do. Nevertheless, other data suggest how they might do if given the opportunity.  
Hypothesis 7: Based on the 20 point SEM and Murphy’s findings (1974a, 1974b) it was 
predicted that Discovery Program students earned grades comparable to students slightly above 
the cutoff score for Brooklyn Tech. 
Secondary questions 
Question 8:  Do students with unbalanced scores perform as well as predicted by 
their combined scores?   
Hypothesis 8: As discussed above, Feinman (2008) pointed out a quirk in the scoring of 
the SHSAT that favored students with large differences between their verbal and quantitative 
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scores. He did not have the data that would have allowed him to determine whether students with 
unbalanced scores achieve at a different level from students with more balanced scores. Because 
there is no relevant body of research that suggests hypotheses for this research question, the 
analysis was exploratory. 
Question 9: Do the different forms of the SHSAT predict school grades equally 
well?  
Hypothesis 9: Although it seemed unlikely that samples as large as 2000 to 4000 would 
have significantly different means, in light of the reported test equating, it was not expected that 
forms with higher means conferred an advantage over forms with lower means.  
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Chapter 8: Methods 
Participants 
In the fall of the eighth grade, students who wish to apply to the Specialized New York 
City High Schools must take the SHSAT. Of the approximately 77,000 eighth graders in New 
York City, 27,905 students took the SHSAT in 2008 for entry to high school in 2009. Most, but 
not all, came from public schools. However a significant number applied from private schools. 
More than 1200 middle schools sent students to the exam, in numbers ranging from 1 to 386 per 
school. At the time of the test, prospective students ranked the schools in order of preference. 
Students were then listed in order of their scores, and admitted according to their preferences, 
resulting in different cutoffs for each school each year. In 2008, scores ranged from 40 to 726. 
The cutoff in 2008 for Stuyvesant was 563 (range 563-726); for Bronx Science, 515 (range 515-
667); and for Brooklyn Tech, 484 (range 463-676), though 37 students were admitted to 
Brooklyn Tech under the Discovery Program with scores down to 463. Additionally, one student 
who scored 383 was admitted to Brooklyn Tech. That outlier was not included in the analyses 
presented.  
Although there are eight schools currently using the SHSAT as their admissions criterion, 
this study was limited to three schools, Stuyvesant High School, Bronx High School of Science 
and Brooklyn Technical High School. These three were selected because: They are by far the 
oldest and largest of the schools: Stuyvesant High School, opened in 1904 as a manual training 
school, but became selective in 1920, Brooklyn Tech opened in 1922, Bronx Science in 1938. 
Seventy-three percent of the offers of admission in 2013 were to those three schools (Cramer, 
2013); 80.8% of applicants ranked one of these schools as first choice. Stuyvesant and Bronx 
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Science have the highest admissions cutoff scores on the SHSAT; and these are the only schools 
with a legal mandate requiring the use of the SHSAT for admissions. 
Data 
De-identified data (Table 3) were received in multiple comma separated values (CSV) 
files from the New York City Department of Education (DoE). Files were converted into SPSS 
format and linked by a common scrambled student ID number. For all eighth grade students who 
took the SHSAT in 2008, data included: SHSAT scores (Table 4); one file for each year of high 
school of Advanced Placement (AP) test scores for public high school students; seventh grade 
NYC English Language Arts (ELA) and Math achievement test scores (Table 5); four files, one 
for each year, of high school courses and grades for students from this cohort who attended 
Stuyvesant High School, Bronx High School of Science, and Brooklyn Technical High School.  
Additional data in the SHSAT score file included the test form taken by each student and 
the borough in which the exam was taken. For students with ID numbers, which were scrambled 
by the DoE, demographic data, such as ethnicity, gender, school lunch status, and type of middle 
school attended (public or private)  were available in a file with biographical student information 
that was linked to the file of SHSAT scores using student IDs. Of the 27,905 students for whom 
SHSAT scores were received, there were no student ID numbers for 4496, all but 53 of whom 
were private school students. Gender was not known for 54 applicants, 50 of whom attended 
public school. Ethnicity was unknown for 6377 students, the vast majority of whom (4465) were 
private school students. Ethnic identification was only missing for one student at the three elite 
schools. Achievement test scores were available for 22,364 students, eleven of whom did not 
attend New York City public schools.   
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The files received for the three schools included 3004 students. Of these, 82 could not be 
matched with SHSAT scores. Because there was no information about the feeder schools and 
there were no matching ID numbers in the file of SHSAT scores, it is likely that they were all 
private school students or students who had moved from outside of New York City.  Without 
student IDs, SHSAT scores could not be linked to the grades supplied for 49 of the 2912 ninth 
grade students at the three schools for whom grades were received. Thus, the sample for analyses 
included 2863 students, minus the one outlier, for a total of 2862. The ethnicity and gender ratios 
of the students at Stuyvesant, Bronx Science and Brooklyn Technical High School are reported 
in Figures 1 and 2.  Because ethnicity was not known for all applicants, percentages given are for 
students of known ethnicity. 
Four years of Advanced Placement (AP) test scores were provided for the 
10,203 students in the cohort who took the SHSAT in 2008 and sat for AP exams while attending 
New York City public high schools.  AP scores were not available for students who did not enter 
NY City public schools. The range of SHSAT scores for students with AP scores was extremely 
large, 155 to 726. With a mean of 443.9 and an SD of 86.4, the sample is far more similar to the 
entire sample of SHSAT takers than to the restricted sample of students in the specialized high 
schools. Although 50.8% of the sample of SHSAT test takers were girls, they comprised 55.9% 
of those who took AP exams despite having a mean SHSAT score (434.8) significantly lower 
(p<.0001) than the boys (455.6). 
Of the 8
th





 grade scores were also provided by the DoE.  Additionally, SAT scores were provided 
for 12,724 of the students who took the SHSAT.   
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Tables with additional information are in the Appendix at the end of this paper. These 
detail the means, SDs, and Ns for all of these variables, broken down by gender and ethnicity. 
Additional tables in the appendix give similar breakdowns of missing data for the variables. The 
DoE provided codebooks explaining the organization of each file. These would be available to 
anyone receiving access to the data from the DoE. 
Constructed variables: 
The raw data provided by the DoE were used to construct additional variables described 
below (Table 6). 
GPA: High school grades received from the DoE were used to compute GPAs for 
students at the three schools. Four files of grades were used, one for each year of high school. 
For this purpose, only grades in academic courses were included. Grades in non-academic 
courses such as physical education and performance arts were excluded. While these skills may 
be valuable, it is doubtful that the SHSAT was intended to predict accomplishment in these 
areas, and their exclusion is likely to increase correlations of GPA with SHSAT. The 
computation of GPA employed multipliers supplied by the DoE so that grades were weighted by 
the number of credits received and a Grade Average Factor such that AP courses at Brooklyn 
Tech received a weight of 1.1.  
FGPA Categories: Students at each school were assigned to six GPA categories :  
1. Below 75; 2. 75-80; 3. 80-85; 4. 85-90; 5. 90-95; and 6. Above 95. Although the analysis may 
lose some power by reducing information from a continuous variable to categories, it is a way of 
looking at the relation between SHSAT and FGPA at different levels of achievement. 
 AP Average: Data from four files of AP scores, one for each year, were combined and 
linked to the file of SHSAT scores using the scrambled student ID. Scores were averaged for 
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individual students. Computing the average turns the ordinal scores into a continuous variable, 
one per student, enabling the use of linear regression. 
 Adjusted SHSAT: Because data analyses indicate the existence of gender bias, a 
variable was constructed by adding seven points to the SHSAT scores to girls’ scores. 
Admission Index: In order to simulate admissions using a criterion combining SHSAT 
and Achievement Test scores, this index was created using standardized scores, weighting 
SHSAT 50%, and each of the Achievement Tests 25%.  
SHSAT difference score:  To address the question of possible advantage for students 
with unbalanced SHSAT scores (Feinman, 2008), a variable was computed equal to the absolute 
value of the difference between SHSAT scaled verbal and quantitative scores. A difference of 
100 points, approximately 2 S.D., was considered as evidence of an imbalance in scores. 
Feinman used less strict criteria to define unbalanced scores. A second analysis was performed 
using those criteria. 
Data Analyses 
SPSS Versions 22 and 23, and R Studio Version 0.98.1103 were used for all analyses. 





 grades, the correlation between scores was computed. 
Question 2: Is FGPA a reliable criterion?   
The correlation between FGPA and 10
th
 grade GPA was used as a measure of the 
reliability of FGPA. 
Question 3: Does the SHSAT predict success at competitive schools?  
The precision of the SHSAT as a predictor was approached in several ways: 
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1. Linear regression of FGPA on SHSAT. HLM was used to analyze the 
relationship of scores to schools attended. 
2. Scatterplots of the relationship of FGPA to SHSAT, and of the residuals to 
SHSAT scores were helpful in considering the assumptions of linearity and 
homogeneity of variance. In addition, they provided additional light on the 
performance of SHSAT as a predictor in different ranges of scores. 
3. ANOVA of mean SHSAT scores for the constructed grade categories. 
Although GPA was regressed on SHSAT scores for each year of high school, as well as 
for cumulative GPA, further statistical analyses were based on freshman year GPA (FGPA). This 
parallels common validity studies in which SATs are related to college freshman GPAs. The 
logic behind this is that freshmen are more likely to enroll in similar courses. Additionally, not 
all students who entered remained in these schools through graduation. It seems likely that using 
cumulative GPA rather than FGPA would remove the lowest achieving students from the cohort, 
resulting in lower correlations between GPA and SHSAT.  
Hierarchical Linear Modeling (HLM) was used to examine the effects of feeder schools 
on SHSAT scores for the entire sample of SHSAT test takers. An additional HLM analysis was 
performed using the students attending the three schools to assess the contribution of feeder 
schools to FGPA. HLM was also employed to analyze school effects on AP exam-taking. 
To assess the validity of the SHSAT, FGPA was regressed on SHSAT scores separately 
within each of the three schools.  The separation by school was necessary because of possible 
differences in grading standards in the schools that might affect the relationships. This resulted in 
a restricted range of SHSAT scores within each school. Because students at these elite high 
schools, with the exception of 37 Discovery Program students at Brooklyn Tech, were selected 
          51 
 
solely based on SHSAT scores, there was no way to include students with scores below the 
school cutoff scores in the regression analysis of grades at these schools. These results therefore 
reflect a limited range of SHSAT scores, which may have severely reduced the correlations that 
would result if the full range of scores were included. Such range restriction is the situation for 













(Wiberg & Sundström, 2009). Consistent with AERA (2014) standards, these corrected statistics 
are also reported.  
The Kolmogorov-Smirnov test was used to test the normality of both the SHSAT and 
FGPA distributions. Plots of residuals were generated to check for heteroscedasticity. 
Although R
2 
is the traditional statistic used in regression analyses, the standard error of 
the estimate (SEE) which determines confidence intervals around GPAs predicted by the SHSAT 
is also reported. SEE is sensitive to sample size, while R
2
 is not. However, SEE provides an 
easily interpretable measure of the precision of FGPA predictions based on SHSAT scores.   
An additional approach employed to examine the usefulness of the SHSAT was to divide 
the population in each school into six categories by FGPA, (<75, 75-80, 80-85, 85-90, 90-95, 
95+), and to compare mean SHSAT scores for each category. A one-way ANOVA of the results 
was done with post hoc comparisons of the mean scores at different FGPA levels. 
Number of AP exams taken, AP scores, and individual students’ average AP test scores 
were used as additional criteria of SHSAT validity. Because this sample is not limited to 
admitted students, analyses are not subject to the same degree of range restriction as grades. For 
number of exams taken, a multi-level Poisson regression was used to assess the impact of high 
schools attended as well as of gender and SHSAT scores. The relationship between individual 
students’ average AP test scores and SHSAT and gender was also examined with HLM, 
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weighting test score averages by the number of exams taken. For the purpose of analyzing 
individual test scores, ordinal regression was used.  Nationwide, possibly 30-40% of students in 
AP courses do not take the AP exam (Sadler & Tai, 2007).  Therefore, AP course grades for 
students at Stuyvesant, Bronx Science, and Brooklyn Tech were also analyzed. 
Question 4: How many students have scores within 20 points of the cutoff?  This 
analysis used the same SEM provided by Feinman (2008), 20 points. While it would be 
preferable to use point-by-point standard errors for each SHSAT score, the DoE was unable to 
provide the necessary data.  
Question 5: Does the SHSAT predict success as well as NYC achievement tests taken in 
the spring of the seventh grade? 
FGPA was regressed against the NYC achievement test scores before adding SHSAT to 
the regression equations. An additional regression replaced the SHSAT score with the Adjusted 
SHSAT, which added seven points to girls’ scores in order to account for the under-prediction by 
SHSAT alone. Hierarchical linear modeling was used to compare effects of feeder schools on the 
achievement tests and SHSAT. 
Admissions to Stuyvesant were simulated based on achievement test scores and 
compared to actual admissions. 
Question 6: Does the SHSAT predict equally well for both genders? 
 Gender differences in validity were examined in multiple ways: 1. Adding gender to 
regression equations of GPA and AP on SHSAT; 2. Reverse regression of SHSAT on AP and 
FGPA with gender included; and 3. Comparison by gender of the FGPA categories mentioned 
above, using a two-way ANOVA with post hoc comparisons; 4. Comparing residuals by gender 
when a general regression equation was used to predict FPGA based on SHSAT scores. 5. As 
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described above, various HLM analyses were performed on variables related to AP exams and 
AP course grades. 
Adjusted scores based on the results of the reverse regressions were used to simulate 
Stuyvesant admissions. Gender ratios from this simulation were compared with actual 
admissions. 
Question 7: Do students in the Discovery Program achieve at the same level as students 
with SHSAT scores above the cutoff at Brooklyn Tech?  
The success of the Discovery Program at Brooklyn Technical High School was 
investigated by comparing the FGPA and AP results of the students admitted under the program 
with scores ranging down to 21 points below the official cutoff, with those of students in the 
range from the cutoff up to 21 points above. Because Stuyvesant and Bronx Science have elected 
not to participate in the Discovery Program, similar questions cannot be answered with the 
existing data.  However grades of students at both Brooklyn Tech and Bronx Science in a 31 
point SHSAT range below the Stuyvesant cutoff were compared with grades of students in a 
similar range above the cutoff. The 31 point bandwidth was chosen because it equals the 
difference between the cutoff scores for Bronx Science and Brooklyn Tech. Because these grades 
were earned at their own schools, not at Stuyvesant, it cannot be assumed that they would have 
similar success if actually enrolled at Stuyvesant. Nevertheless, they may suggest answers.    
Question 8:  Do students with unbalanced scores perform as well as predicted by their 
combined scores? 
To determine whether students with unbalanced scores achieve at the same levels as 
those with more balanced scores, the absolute value of the difference between scaled verbal and 
quantitative scores was entered into the regression equations for the three schools. The grades of 
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students with difference scores greater than one hundred points, approximately two standard 
deviations, were analyzed. Additionally, mean difference scores of boys and girls were 
compared, as were the proportions of each gender with difference scores greater than one 
hundred points. Similar analyses were performed using Feinman’s (2008) more expansive 
definition of unbalanced scores. Results were considered in light of language spoken in students’ 
homes.  
Question 9: Do the different forms of the SHSAT predict school grades equally well?  
Because the five boroughs have very different demographics, the percentage of students 
in different boroughs taking the different forms of the SHSAT was examined. The different 
forms were entered as dummy variables in regression equations of grades on SHSAT scores for 
each school to ascertain whether there are different predictions based on forms. 
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Chapter 9: Results 
Question : Is the SHSAT reliable?   
Of the 8
th
 graders who sat for the SHSAT in 2008, 1465 retook the exam in 2009 as 9
th
 
graders, who were given a somewhat more difficult form of the exam, requiring somewhat 
higher level math and vocabulary (Board of Education of the City of New York, 1989). The 
correlation between eighth and ninth grade scores (r = .801) indicated that the exam is highly 
reliable. The range of scores for this cohort as 8
th
 graders (204-615) was more compressed than 
that of the entire sample (40-726), which is to be expected, and was less variable (SD=65.2). One 
hundred sixty-four of these students had been admitted to, and attended, Specialized High 
Schools, but wished to switch schools. The lowest scoring 8
th
 graders in 2008 probably did not 
choose to retake the exam in 2009, resulting in a much smaller SD for this sub-sample than for 
the entire sample. Nevertheless, the SHSAT achieved high test-retest reliability, even within a 
slightly restricted range. The correlation indicates more than reliability, however, but also 




 grade SHSAT 
math scores was .769, slightly higher than for verbal scores, which was .696. These correlations 
are almost identical to the seventh to eighth grade correlations of the Achievement Test scores 
(.792 math, .692 ELA) reported above. 
 A form of convergent reliability may be found in the high correlation between the 
SHSAT and SAT scores from exams that were generally taken three year later. The Pearson 
correlation between SHSAT scores and first attempts at the SAT was .836, based on a sample of 
12,724 students. This convergence is an indication that the SHSAT taps the same set of abilities 
as the SAT. The high correlation three years later is further evidence of the stability of these 
abilities. 
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Question 2: Is FGPA a reliable criterion?   
 FGPA was correlated with 10
th
 grade GPA as a measure of the consistency of grading. 
The correlations at the three schools ranged from .824 to .866. Students were likely to earn 
similar GPAs in the ninth and tenth grades, an indication that the skills and assessments were 
consistent over time.  
Question 3: Does the SHSAT predict success at competitive schools?  
The results of linear regression, discussed below, must be considered in the context of the 
failure of data to meet certain assumptions. 
Normality of distributions 
 Kolmogorov-Smirnov tests on the SHSAT and FGPA distributions were highly 
significant (p <.001), evidence of the non-normality of these distributions. 
Linearity 
 School-by-school plots (Figures 3-5) of FGPA x SHSAT scores do not suggest a linear 
relationship, with a great many students with low SHSAT scores earning high grades in the 
Specialized High Schools. 
Homogeneity of Variance 
 The non-linear relationship described above is confirmed by a plot (Figure 6) of the 
variance in the residuals of the regression of FGPA on SHSAT which are not homogeneous 
across the distribution of SHSAT scores. The triangle shaped plot shows very little variance at 
the top of the SHSAT scale. Students with extremely high SHSAT scores generally also had high 
grades. In contrast, there was a great deal of variance in the residuals in the lower portion of 
SHSAT scores of admitted students, indicating that as scores approached the admissions cutoff 
scores, the SHSAT was a very imprecise predictor of FGPA. According to Berry (1993), 
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heteroscedasticity of this sort can be evidence of a failure to include important independent 
variables in the specification model. The addition to the regression model of middle school 
grades and achievement test scores might reduce the heterogeneity of variance. 
School effects  
 An important part of the question of the overall validity of the SHSAT concerns the 
possible effects of prior schooling. Literature discussed above noted differences in the 
experience and credentials held by teachers in schools serving disadvantaged and minority 
students. Although those factors may have an impact on student performance on the SHSAT, it is 
not possible to directly connect those inputs with outcomes. It is therefore important to note that 
in this context, the phrase “school effects” is used in a statistical sense, not to imply that the 
associations are actually causal. Using hierarchical linear modeling, an empty model was tested 
analyzing the effects of feeder schools on SHSAT scores, eliminating all schools with fewer than 
five students taking the exam. This resulted in a sample of 27,199 students from 715 schools. 
The school with the largest representation had 386 students sit for the exam. The intraclass 
correlation (ICC) of .335 indicates that 34% of variance in SHSAT scores was associated with 
the middle school attended. Mean SHSAT scores for feeder schools ranged from 283 to 572, on 
an exam in which the range of scores was 40 to 726. Of the thirty-nine schools with mean scores 
of at least 500, thirty-one were private. Because school attended is confounded with many 
variables such as socio-economic class, parental education, and ethnicity, as well as school 
resources and admissions policies of middle schools, the 34% estimate is not necessarily a 
function of school activities.  
 The analysis of the full HLM model that added type of school (public or private) and 
gender revealed an intercept of 411.6 for private school boys, with coefficients of -35.1 for 
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public school students and -9.4 for girls. In other words, the predicted score for a public school 
girl was 44.5 points lower than for a private school boy.  
 Students who attended the three specialized high schools in this study were drawn from 
248 feeder schools, in numbers ranging from one to one hundred sixty-eight. In contrast to the 
large school effects found on SHSAT scores, the effects of feeder school on variance in ninth 
grade GPA of students in the specialized high schools appears to be small (ICC=.09).  The small 
ICC may reflect homogeneity of the feeder schools from which students are accepted, rather than 
small school effects on students. The homogeneity may be an indicator of the lack of diversity 
across the schools.   
Regression of FGPA on SHSAT 
Table 7 presents results of the regression of GPA on SHSAT for each year of high 
school, as well as for cumulative GPA. Further statistical analyses described below are based on 
freshman year GPA (FGPA). This parallels common validity studies in which SATs are related 
to college freshman GPAs. The logic behind this is that freshmen are more likely to enroll in 
similar courses. Additionally, not all students who entered remained in these schools through 
graduation. The mean ninth grade GPA across the three schools of the 100 students for whom 
there are not four years of grades was very low, 73.6, while the mean for those remaining was 
87.0. Furthermore, the reasons for leaving may have been different across the three schools. The 
14 students departing Stuyvesant had a mean FGPA of 84.83, 3.68 points lower than the entire 
Stuyvesant cohort. At Bronx Science, the mean FGPA of the 22 students was 87.87, just .17 
point lower than the entire class. The sixty-four students who did not remain at Brooklyn 
Technical had a mean GPA of 67.92, 16.45 points below the class mean. It is worth noting that 
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only three of these students had been admitted under the Discovery Program. It is clear that using 
cumulative GPA rather than FGPA would remove the lowest achieving students from the cohort.  
When the regression equation of FGPA against SHSAT score was used to predict the 
FGPA of students at each school, the residuals were uncorrelated with SHSAT (r = -.001 at 
Stuyvesant and Brooklyn Tech; r = -.002 at Bronx Science). However, absolute value of 
residuals was negatively correlated with SHSAT (r = -.2), indicating somewhat less precision in 
predicting from lower scores at each school.  This pattern can also be seen in the plots of FGPA 
x SHSAT (Figures 3-5), which show relatively few low GPAs among the highest SHSAT 
scorers, but many high GPAs among the lowest scoring admitted students. The plot of the 
absolute values of residuals (Figure 6) also shows far less precision in predicting grades of 
students whose SHSAT scores were closest to the school cutoffs.    
Although all regressions of FGPA x SHSAT were highly significant (p <.001), variance 
in FGPA predicted was very small within each school, (2.9% at Bronx Science, 5.1% at 
Stuyvesant, and 8.2% at Brooklyn Technical High School, Table 7). Gender x SHSAT 
interactions were not significant in these analyses, nor were interactions between verbal and 
math scores. Sum and difference of verbal and math scores were also not significant predictors in 
regression. SHSAT coefficients ranging from .038 at Bronx Science to .099 at Brooklyn Tech 
indicated that large increases in SHSAT scores were associated with small to modest increases in 
GPA, while the high standard errors of estimate (SEE) suggest that FGPAs predicted by the 
regression equation fell within a very large 95% confidence interval, which is + - 2 SEE, of 
anywhere from 23 to 33 points.  
Because admissions decisions at the Specialized High Schools are based on total SHSAT 
scores, the above regressions were done on the total score. When verbal and math SHSAT scores 
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were entered together into the regression, prediction improved by a trivial amount. Surprisingly, 
raw scores were slightly better predictors than scaled scores. (See Appendix). 
 Dividing the sample in each school into categories by grades loses some of the 
information in continuous data. However, it provides a way to examine the relationship between 
GPA and SHSAT at different GPA levels. A one-way ANOVA of Table 8) was highly 
significant (p < .0001) at each school (Stuyvesant, F = 12.54, df 825, 5; Bronx Science, F =6.39. 
739, 5; Brooklyn Tech, F =29.13, 1280, 5) for the relationship between FGPA category and 
SHSAT means. However, as can be seen in Table 8 and Figure 7, mean SHSAT scores hardly 
differ for students with FGPA’s ranging from 75-90. Students with very different FGPA’s had 
very similar SHSAT scores. For example, at Bronx Science, those with FGPA’s below 75 had 
SHSAT scores only 3.23 points lower on a 726 point scale than those with FGPA’s of 85-90. 
Larger differences emerged for students with FGPA’s above 90, especially above 95. Of all the 
significant post hoc comparisons found using Tukey corrections, only one, at Brooklyn Tech 
(<75 vs. 85-90), did not include one of the two highest categories. All other post hoc 
comparisons were not significant. 
 The percentage of predicted variance in FGPA may be questionable because of the 
violation of assumptions of linear regression. While non-normality of the distributions may not 
be crucial, heteroscedasticity and lack of linearity seen in the plots of FGPA x SHSAT, and of 
prediction residuals x SHSAT suggest more meaningful conclusions about the predictive value 
of the SHSAT. In summary, the SHSAT, in the absence of other information, is most imprecise 
in the region of scores near the cutoff scores, which is where it needs to be most precise.  
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Predictions of Advanced Placement results 
AP scores were linked with student IDs and SHSAT scores for 10,203 students, who took 
a total of 31,327 exams, with a mean score of 2.96 and an SD of 1.35. There are many problems, 
outlined above, in using AP has as a criterion of SHSAT validity. Some of these are problems 
with respect to the sample of students with AP scores, and some are related to the tests 
themselves. Across all three Specialized High Schools, students who took at least one exam had 
a mean FGPA of 87.9, much higher than the 79.7 achieved by non-AP exam takers. The use of 
these scores to validate the SHSAT excludes the weakest students in each school. Nevertheless, 
it is still worthwhile to examine the relationship between the two variables. In addition to varying 
with respect to scores earned, the number of AP exams taken by students in the entire SHSAT 
sample ranged from 1 to 14. For the purpose of a Poisson regression with nesting, high schools 
with fewer than five students taking AP exams were eliminated, leaving 9871 students, of whom 
56% were girls. The mean SHSAT for this cohort was 446.21, with an SD of 86.04. Analysis 
revealed that the predicted number of exams taken was significantly associated with SHSAT 
scores (Exp (B) = 1.003; p<.001) and gender (Exp (Bfem) =1.121; p<.001). The coefficients 
indicate that a girl was likely to take 12.1% more AP exams than a boy with the same SHSAT 
score, and that the predicted number of exams increased by a factor of 1.003 with each one point 
increment in SHSAT, suggesting an increase of 35% in the number of exams taken with each 
100 point increase in SHSAT scores. Together these coefficients show that a girl is likely to take 
the same number of exams as a boy with a SHSAT score 38 points higher. The coefficients for 
high schools attended ranged from .276 to 1.739, a ratio of 6.3. A student in the highest ranking 
school would be predicted to take 6.3 times the number of exams as a student of the same 
gender, with the same SHSAT score at the lowest ranking school. Student populations differ 
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across schools along many demographic dimensions. Schools differ as well, having varying 
resources, and offering different number of AP courses. The drastically varying predictions of 
the Poisson regression may be a result of those factors. A girl with the mean SHSAT score (of 
this sample), at the lowest ranking school, would be predicted to take .86 AP exams, while a 
similar boy would take .76. At the highest ranking school, those figures would be 5.4 and 4.82. 
The effect of SHSAT scores is very small in comparison to the school effect. 
An empty HLM model of individual students’ average AP exam scores, weighted by the 
number of exams taken by each student, produced a very high ICC, .415, indicating that almost 
42% of the variance in scores was associated with the high school attended. As with the high 
ICC for SHSAT scores, this is not necessarily a result solely of school effects, but may also 
reflect differences in the backgrounds of students in the schools. When SHSAT scores and 
gender were added to the model, the respective coefficients were .005 (p <.001) and .031 (p 
=.012). Increments of 100 points in SHSAT scores were associated with increases in average AP 
scores of .5 point. Adding SHSAT as a predictor in the model reduced between group variance 
by 42.5%, while reducing within group variance by only 6.0%. With gender added to the model, 
between-group variance was reduced by only .3%, and within-group was not reduced at all. 
Female students with the same SHSAT scores were predicted to have trivially higher (.031 
points) AP averages. A simple linear regression of AP averages against SHSAT scores yielded 
an r
2 
of .379.   
Although achievement test scores did not predict AP exam scores as well as SHSAT 
scores did, when achievement test scores were added to the model, prediction was superior to the 
models with just one of the predictors. The addition of achievement scores to the model reduced 
within group variance by a small amount, .6%, and between group variance by 5.7%. 
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An ordinal regression of AP scores, rather than averages, yielded larger effects for 
SHSAT, (B= .015, p< .001). Because coefficients in ordinal regression are more difficult to 
interpret than in linear regression, predictions are displayed in Table 9, and show a relatively 
strong relationship between AP scores and the SHSAT. The regression predicts trivially lower 
scores for girls (B= -.06, p= .004) of about .01 -.04 points when holding SHSAT constant. 
Nationwide, 30-40% of students enrolled in AP courses do not take the AP exam (Sadler 
& Tai, 2007). In addition, some students may take an AP exam without having taken a course 
labeled AP. The extent to which this phenomenon holds true at Stuyvesant, Bronx Science, and 
Brooklyn Tech is unclear because course titles do not map directly onto exam titles. Yet it is 
clear that some AP students do not take the associated exam, and that there are differences 
among the three schools. One course in which it was possible to match course takers with exam 
takers was Calculus AB. The proportions who took the exam at Stuyvesant, Bronx Science and 
Brooklyn Tech were 58%, 81% and 92%. At all three schools, course grades of those who took 
the exam were higher than those who did not. However, the differences varied. At Stuyvesant the 
mean course grade for test-takers was 90, compared to 89 for non-test-takers. The gap at Bronx 
Science was larger (90 to 86), and larger still at Brooklyn Tech (82 to 76). 
An additional finding of interest is that the likelihood of a student at Stuyvesant taking an 
AP test is somewhat less than for a student at Bronx Science or Brooklyn Tech, both of which 
had much lower SHSAT cutoff and mean scores. At Stuyvesant, 77% of students had AP scores, 
as opposed to 86% at Bronx Science and Brooklyn Tech. The large number of students who do 
not take AP exams at these three schools makes AP scores problematic as a criterion of SHSAT 
validity, especially since these students are not missing at random (NMAR). Students at 
Stuyvesant who took AP exams had a GPA of 90, 8 points higher than students who did not. At 
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Bronx Science, the difference was similar, 89 to 82, while at Brooklyn Tech it was even larger, 
86 to 76. A comparison of students at all three schools with SHSAT scores just above the 
Stuyvesant cutoff of 563 up to 600 revealed highly significant (F =28.1, 2,561) school effects on 
the number of exams taken, 2.41 at Stuyvesant, 4.18 at Bronx Science, and 5.39 at Brooklyn 
Tech. Both post hoc comparisons of Stuyvesant with the other two schools were significant. The 
difference in exams taken may be a reflection of the extraordinary number of non-AP advanced 
course options at Stuyvesant. Mean AP scores were high at all schools, 4.04 at Stuyvesant, 4.05 
Bronx Science, and 3.89 at Brooklyn Tech. The mean SHSAT scores for AP exam takers were 
605 at Stuyvesant, 545 at Bronx Science, and 513 at Brooklyn Tech. With such dramatic 
differences in SHSAT scores, it is interesting that Brooklyn Tech students took the most exams, 
and earned scores that were not significantly lower than those of students at the other two 
schools. Possibly it is preferable to be at the top of the Brooklyn Tech class than at the bottom of 
the Stuyvesant class. Clearly, factors other than the abilities measured by the SHSAT are driving 
these AP results. 
The advantage AP has as a criterion is that scores are available across almost the entire 
distribution of SHSAT scores. However, this advantage may be outweighed by the serious 
sampling problems. Of the 27,905 SHSAT takers, there are no AP scores for 17,702 students. As 
with the students at the Specialized High Schools, it is extremely likely that they are also not 
missing at random.    
Question 4: How many students have scores within 20 points of the cutoff? 
 Data showed that 34% of the students who entered Stuyvesant based on 2008 SHSAT 
scores, exceeded the cutoff by less than 20 points, which was the standard error of measurement. 
At Bronx Science (42%) and Brooklyn Tech (46%), the percentages were even higher. The flip 
          65 
 
side of this analysis revealed that 442 students were rejected at Stuyvesant with scores that fell 
short of the cutoff by less than 20 points. The numbers at Bronx Science and Brooklyn Tech 
were 175 and 263, respectively.  
\Question 5: Does the SHSAT predict success as well as NYC achievement tests taken in the 
spring of the seventh grade? 
 The 2008 7
th
 grade achievement tests in math and ELA differed from the SHSAT, in that 
they assessed a larger sample of student abilities (4 hours as opposed to 2 ½ hours) and required 
constructed responses on approximately 50% of questions. Students had to give short essay-type 
answers to some ELA questions. Thus, it is likely that the achievement tests tapped a wider range 
of abilities than did the SHSAT. Correlations with the SHSAT were moderately high. For the 
ELA and SHSAT verbal, r = .63; for the SHSAT math and achievement test math, r=.71. 
Although achievement test scores were unavailable for approximately 6000 students who took 
the SHSAT, these correlations were still based on a large sample (N= 21,964). An empty HLM 
model found that 16.9% of variance in ELA scores and 24.5% of math scores was associated 
with feeder school attended. This was far less than was found for the SHSAT (33.5%). Because 
achievement test scores were not available for private school students, there was less diversity in 
this sample than in the SHSAT sample. When the analysis was done on SHSAT scores using this 
reduced sample of students achievement test takers, the variance associated with feeder schools 
dropped, but was still 27.7%, evidence that achievement test scores may have been less 
influenced than SHSAT scores by school attended. 
Perhaps because of the difference in question formats, achievement scores better 
predicted FGPA (Table 10) at both Stuyvesant (r
2
= .121) and Bronx Science (r
2
= .088), while 
essentially being equal at Brooklyn Tech (r
2
= .078). The combination of achievement tests and 
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SHSAT improved predictions at all three schools, Stuyvesant (r
2
= .148), Bronx Science (r
2
= 
.102), and Brooklyn Tech (r
2
= .125). Prediction was further improved when the SHSAT scores 
were adjusted for adjusted for gender bias (Stuyvesant, r
2
= .158; Bronx Science, r
2
= .112; and 
Brooklyn Tech, r
2
= .142). The extreme heterogeneity of variance observed in the regression of 
FGPA on SHSAT (Figure 6) was somewhat reduced when FGPA was predicted by achievement 
test scores (Figure 8). When regressing FGPA on SHSAT, the mean absolute value of the 
residuals of the 500 lowest scoring admitted students on the SHSAT was 7.12, with a range of 0 
to 38. In comparison, for the regression of FGPA on achievement test scores, the residuals of the 
500 admitted students with the lowest achievement test scores was 6.26, with a range of 0 to 32. 
Achievement test scores would be a more precise predictor near cutoff scores than the SHSAT if 
used as the admissions criterion. 
Admissions to Stuyvesant High School were simulated using an Admissions Index based 
on standardized SHSAT and achievement test scores, with SHSAT weighted 50% and each of 
the two achievement test scores weighted 25%. This simulation is compromised by the fact that 
it did not include almost all of the private school students, for whom there were no achievement 
test scores.  However, it was possible to compare the admissions results of this simulation with 
the actual results for students who did have achievement test scores. The gender ratio in this 
simulation favored females 51:49, in contrast with the 55:45 male advantage under the current 
admissions criterion.  There were also shifts in ethnicity, with the percentage of whites 
increasing from 22.5% to 25.1%; African-Americans increased from 1.2% to 1.6%; the 
representation of Hispanics increased from 2.6% to 5.2%; the number of Asian students 
decreased from 73.5% to 67.8%.  
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Question 6: Does the SHSAT predict equally well for both genders? 
Girls scored an average of 10.8 points lower than boys on the SHSAT (Table 4), with 
almost the entire difference (10.3) resulting from lower scores on the math portion of the test 
(Table 4).  
When gender was included in the regression equations of FGPA on SHSAT at the three 
schools, the gender coefficients all have positive signs, indicating that course grades of girls are 
underestimated by the SHSAT. On a 100 point scale, the underestimation was 3.87 points at 
Stuyvesant, 3.67 points at Bronx Science, and 5.25 points at Brooklyn Technical (p < .0001 for 
all). The change in these underestimations was negligible when verbal and math scores were 
used together in the regression rather than total scores (Appendix, Table A4).   
Reverse regressions of SHSAT on FGPA found that girls achieved grades equal to boys 
who had higher SHSAT scores. At Stuyvesant, the difference was 6.7 SHSAT points (p =.004); 
Bronx Science 5.2 (p = .01); Brooklyn Technical 4.8 (p= .001). The use of reverse regression to 
analyze bias has been the subject of debate (Dempster, 2008; Chen, Bengtsson, & Ho, 2009) 
because it can yield results that contradict the results of direct regression. Chen, Bengtsson and 
Ho have asserted this conflict can only occur if the slope of mean differences of groups, s, has a 
value between the coefficients, βr and β when the predictor and criterion are switched. Because 
that is not the case with these data, and the direct and reverse regressions do not yield 
contradictory results, it seems justifiable to consider the reverse regressions. 
Dempster (1988) has suggested that for a regression to be unbiased, e, often referred to as 
an error term in regression, but which Dempster describes as representing “unobserved 
characteristics,” must have equal means for both genders, assumed to be 0. However, when the 
generic regression equation was used to predict FGPA at the each school, the gender differences 
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in residuals were highly significant (p< .001) at all three schools. The mean residual for males 
across the three schools was -2.07, whereas for females it was 2.37, another indication of under-
prediction of girls’ scores. The mean residuals for all male ethnic groups were negative, while all 
female ethnic groups had positive mean residuals (Table 8), indicating under-prediction for 
females of all ethnic groups. In a two-way ANOVA, ethnic differences and gender differences 
were both found to be highly significant ( p < .001). However, the interaction between the two 
factors was not significant (p=.616). 
Further confirmation of these results can be found in Table 9 and Figures 9-11. Of the 
eighteen gender comparisons, sixteen indicate that girls with lower SHSAT scores than boys 
earned the same grades. The two exceptions are the 75-80 category at Bronx Science which 
included only five girls, and the top category, 95+ at Stuyvesant.  Across the three schools, 
almost three times as many girls as boys are represented in this high-achieving group, despite 
their overall under-representation in the schools. A two-way Anova using gender and FGPA 
categories as factors found significant gender effects at Stuyvesant High School (p =.027) and 
Brooklyn Technical (p =.003), but not at Bronx Science (p =.28).  
Results reported above indicated that girls’ AP average scores were only trivially higher 
than boys’, holding SHSAT constant (.031 points, p= .12), while scores on individual exams 
were trivially lower. What is clear is that girls are likely to take more AP exams (Table 12).  A 
Poisson regression done on the entire sample of SHSAT takers who took AP exams predicted 
that girls would take 12% more AP exams than boys, holding SHSAT constant, and that the 
gender difference was equivalent to 38 SHSAT points, that is to say that girls took as many 
exams as boys with SHSAT scores 38 points higher.  
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Because not all AP students take the exam, possible sample bias makes it difficult to 
interpret the gender effects on AP scores. In these schools, where scores were essentially gender 
neutral (d = -.04) on AP exams (Table 13), there was a larger effect size (d = .18) on AP course 
grades in favor of females (Table 14). Nine of the effect sizes in AP exam scores favored 
females, while fifteen showed male advantage and six were neutral. When AP grades were 
compared by course and by gender in all three schools, of the seventy-six comparisons, the effect 
size favored females in thirty-nine. In seventeen, males performed better, while twenty effect 
sizes were neutral (i.e. d<.10). The result of regressions of AP course grades on SHSAT mirrored 
those results, with girls’ grades under-predicted by SHSAT. It may be worth noting that the over-
representation of girls, relative to their proportion in the schools, implies that AP courses include 
girls in lower percentiles than boys in their respective distributions. It might therefore be 
expected that the boys in the classes would on average have higher grades and scores. That, 
however, is not the case. 
One hypothetical explanation that has been proposed for under-prediction of girls’ grades 
is teacher bias, that is to say that teachers give higher grades to girls for reasons unrelated to 
performance. Such reasons might include more compliant behavior or better work habits. The 
fact that girls’ grades are higher than boys’ in all ethnic groups is consistent with that hypothesis. 
However, this theory is not consistent with the under-prediction of girls’ achievement test scores 
by the SHSAT. The SHSAT verbal score under-predicted the ELA by 4.75 points (.18 SD), 
while the SHSAT math under-predicted achievement math test scores by 6.16 points (.19 SD). In 
light of the different formats of test questions on the two exams, these results support a theory 
that relates under-prediction to question format. 
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Question 7: Do students in the Discovery Program achieve at the same level as students with 
SHSAT scores above the cutoff at Brooklyn Tech?  
The FGPA of students admitted to Brooklyn Technical High School under the Discovery 
Program, who had scores 21 points below the SHSAT cutoff, was 82.28, compared to 82.10 for 
those in a similar bandwidth of scores above the 484 cutoff. This essentially compared students 
one SEM above and below the cutoff score. It is therefore not unexpected that their grades are 
not significantly different. The mean FGPA for the entire class of Brooklyn Tech students, which 
included students with SHSAT scores up to 676 was a non-significant (p= .13) two points higher, 
84.43, than the FGPA of Discovery Students.  
Regularly admitted Brooklyn Tech students in the 21 point bandwidth above the cutoff 
slightly outperformed Discovery Program students in numbers of AP exams taken (2.70 to 2.66) 
and average AP exam scores (2.92 to 2.73, p= .02). These are relatively small, non-significant 
differences. Seventy-nine percent of Discovery Students took at least one AP exam, identical to 
the percentage in the comparison group. 
On the NY State achievement tests, there were no significant differences between 
Discovery Program students and Brooklyn Tech students in the 21 point bandwidth above the 
cutoff. The difference in ELA scores was 3.2 points (686.6-683.4, p =.4). On the math 
achievement, the difference was 3.1 (715.8-712.7, p =.5). In both cases, the regularly admitted 
students had the higher scores.  
Similar FGPA comparisons within Brooklyn Technical High School of students with 
SHSAT scores above and below the cutoffs for Bronx Science and Stuyvesant, or with Bronx 
Science students above and below the Stuyvesant cutoff, are problematic because of possible 
differences in course demands and grading standards in the schools. Nevertheless, they may be 
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suggestive. For this purpose a slightly larger bandwidth was chosen than the one forced by the 
Discovery Program admissions criteria. The difference between the Brooklyn Technical and 
Bronx Science cutoffs was 31 in 2008. Therefore, that was the bandwidth selected for remaining 
comparisons. Brooklyn Technical students above the Bronx Science cutoff earned significantly 
higher grades than those below the cutoff (86.8- 82.7, p <.001), while those above the Stuyvesant 
cutoff did not differ significantly from those below (88.5-87.8), nor did Bronx Science students 
with SHSAT scores above the Stuyvesant cutoff significantly outperform those in the bandwidth 
below (88.9-88.1).  These results suggest that the admissions cutoffs based solely on SHSAT 
scores are somewhat arbitrary, and that decisions might be improved by the inclusion of 
additional admissions criteria. 
Question 8:  Do students with unbalanced scores perform as well as predicted by their 
combined scores? 
Overall, as predicted, the mean male-female difference in SHSAT Diff scores is 
significant (p =.042). However, the difference is negligible, 29.02 to 27.38. Of the nineteen 
students at the three schools with difference scores of at least 100 points (2 SD), eleven were 
boys; eight were girls. In this group, there were no significant gender differences in FGPA, the 
number of AP exams taken, mean AP exam scores, or total SHSAT scores. The male mean 
difference score was 114.36; the female mean was 108.38, a difference that was not significant 
(p =.17). The girls in the group had higher mean verbal scores than math (270-241, p <.0001),  
while boys’ mean math scores were higher (295-271, p =.003). Sixteen of the nineteen were 
Asian. Fourteen, all Asian, had higher math scores. Of those, twelve listed an Asian language as 
the language spoken at home, suggesting that the imbalance in scores is a reflection of familiarity 
with English, rather than of an imbalance in aptitudes. 
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Theoretically, a student could have been admitted to Stuyvesant with a difference of 173 
between math and verbal scores. In fact, the greatest difference was 118. At Bronx Science, the 
greatest difference was 115. The potential for the largest difference in scores existed at Brooklyn 
Technical where, in theory, a student could have been admitted with a difference of 250 points. 
However, the largest difference was only 138 points. 
  Although Feinman’s observation about the potential admissions advantage for students 
with unbalanced scores was theoretically correct, in practice, it seems to have had little impact 
on admissions. The total number of admitted students with large imbalances in scores was very 
small, about 0.66%. Furthermore, this imbalance was not predictive of any difference in school 
achievement.  The difference in mean SHSAT scores between students with unbalanced scores 
and those with more balanced scores, 545-537, was not significant (p=.36), nor was the 
difference in mean FGPA for all schools combined, 86.5-85.1 (p=.34). In both cases the students 
with balanced scores performed better. 
 In his analysis, Feinman (2008) constructed a less restrictive definition of unbalanced 
scores. Students at Stuyvesant with percentile differences between math and verbal of 11, with a 
weaker subject below the 88
th
 percentile were considered to have unbalanced scores. At Bronx 
Science, the threshold was a 17 percentile difference and a weak area below the 76
th
 percentile, 
while at Brooklyn Tech, the numbers were a 23 percentile difference and a weak score below the 
66
th
 percentile.  Feinman’s criteria identified many more students as having unbalanced scores, 
36 at Stuyvesant, 40 at Bronx Science, and 116 at Brooklyn Tech. The vast majority, 146, of 
these 192 students were Asian, with 119 of these coming from homes in which English was not 
the primary language spoken.  Unsurprisingly the mean verbal scores for these students were far 
lower than math scores, with differences of 34, 51, and 67 points at Stuyvesant, Bronx Science, 
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and Brooklyn Tech, respectively. As with the stricter criterion used in the previous analysis, it 
suggests that for most of the students the disparity in scores is simply a function of language 
spoken at home, rather than of differences in ability. The remaining 46 students who fit 
Feinman’s criteria were a relatively small percentage of the entire school population. 
Nevertheless, it is worth examining the performance of the 192 students in the ninth grade. In all 
three schools, students with balanced scores had slightly higher grades, with FGPA advantages 
from .8 to 2.7 points. The difference was only statistically significant at Bronx Science. 
However, the mean total SHSAT score of students with balanced scores was also higher. When 
FGPA was regressed on SHSAT, with a dummy variable representing the binary variable of 
balanced/unbalanced scores, the coefficients indicated that holding SHSAT constant, FGPA of 
students with unbalanced scores would be predicted to be lower than for students with balanced 
scores by .1 points at Stuyvesant and 1.4 points at Bronx Science, and .9 points higher at 
Brooklyn Tech. None of the coefficients were significant. In summary, the question of 
unbalanced scores may not be important in evaluating the SHSAT. Still, it may be to the 
advantage of test-takers to understand how the test is scored, and to use any additional time to 
improve their performance in their stronger area. 
Question 9: Do the different forms of the SHSAT predict school grades equally well?  
Forms A through H were administered to 96.4% of the students, with sample sizes 
ranging from 2177 to 4150 (Table 15). The remaining 3.6% received three forms J, K, and L. 
There were large differences in mean scores (Table 16) and therefore in acceptance rates for 
students taking each form. The 749 students who took form J were all students with special 
testing accommodations, and were therefore different in some relevant way from the other 
students.  Forms K and L were distributed to even smaller groups of students, 144 and 117, 
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respectively, who missed the original test dates for medical or religious reasons and sat for the 
SHSAT on make-up dates. It is not known whether those students differed in some relevant way 
from mainstream students. Regression of FGPA on SHSAT with forms entered as dummy 
variables indicated no significant effects for forms A through H. Forms J and K were the only 
ones with significant coefficients. The coefficient for form L approached significance (p =.07). 
Interestingly, the coefficients indicated that those three forms over-predicted GPA by 3.6 to 7.7 
points, a surprising result given the lower mean scores on those forms. Given the much smaller 
samples taking those forms, and that they were not random sub-samples, those results may not 
have much meaning in the overall interpretation of test results which appear to demonstrate that 
test equating was successful. In spite of variable means on the forms, it does not seem as if there 
were advantages or disadvantages related to the form taken. 
 Feinman is probably correct that means would not differ this much in large random 
samples. However, surprisingly the forms were not randomly distributed across boroughs (Table 
15, χ
2
 = 1470, df =50, p <.001). No student in Manhattan, and only 100 (5.8%) students in Staten 
Island, took form H, which had the lowest mean score of the mainstream samples, 20 points 
lower than form A. The numbers were much higher in Queens (664, 8.0%), Brooklyn (951, 
10.2%), and the Bronx (458, 10.8%). If students who took form H earned better grades than 
students with similar scores on other forms, it would suggest unfairness. However, the regression 
equations actually show a small, non-significant over-prediction of grades for students who took 
form H. Thus the different means on forms do not appear to have had an impact on admissions. 
Nevertheless, given the different demographics of the boroughs and the controversy surrounding 
admissions, as a policy it would be preferable to distribute forms randomly across all the 
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boroughs. Furthermore, random distribution would provide additional support for the assumption 
that the forms were properly equated.           
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Chapter 10: Discussion 
Overall validity of SHSAT 
The primary purpose of this research was to determine whether the SHSAT predicts 
achievement sufficiently well to justify its use as the sole admissions criterion for the Specialized 
High Schools. Analyses of the data make it clear that the SHSAT measures an ability which is 
stable across time, and the ability measured, whatever it is, does contribute to success in high 
school. However, as a sole criterion for admission it is deficient, and somewhat arbitrary around 
the cutoff scores. Although extremely high scores are a good predictor of high grades, students 
admitted with lower scores have a wide range of grades. This can be seen in the plots of GPA x 
SHSAT. The ANOVA table in which grades are divided into categories show small, insignificant 
differences in mean SHSAT scores in the GPA categories below the highest.  
Regression results make it clear that the abilities measured by the SHSAT do contribute 
in part to achievement at these Specialized High Schools. If the metric is FGPA, the SHSAT is 
an imprecise predictor of success within the restricted range of admitted students, predicting 
anywhere from 3% to 8% of variance in grades at each school. Unquestionably, the observed 
within-school R
2
 figures of FGPA variance predicted are artificially low as a result of severe 
range restriction and apply only to differences among students actually admitted to the schools, 
not to the entire pool of applicants.  The Thorndike corrections yield much higher, but extremely 
variable, estimates of R
2
 (27% at Bronx Science, 30% at Stuyvesant, and 55% at Brooklyn 
Tech). The corrections assume linearity in an extrapolated range for which no data exist, possibly 
a very flawed assumption. As Markus and Borsboom (2013) have discussed, the differences 
between points on a scale may not be equally meaningful. Extrapolations from an observed 
relationship between grades and test scores in the 500 to 700 range to scores in the 100-300 
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range may not be valid. Students with scores one hundred or more points below the SHSAT 
cutoff may be unable to do the work at these schools. It is likely that this non-linearity in the 
lowest range of SHSAT scores leads to under-estimation of the corrected R
2
.  Even if one were to 
accept an average of the three Thorndike-corrected estimates, approximately 63% of the variance 
in grades across the schools would be associated with factors other than SHSAT scores. In fact, 
the relationship between SHSAT and FGPA is not linear, even in the restricted range. Plots 
reveal heterogeneity of variance, which may be an indication that important variables are missing 
from the prediction model, and is an argument in favor of using additional admissions criteria. 
Achievement tests administered to New York City students in the seventh grade are a 
better predictor of FGPA at the three schools in this study, although they are also subject to range 
restriction. These tests apparently tap additional abilities that enable higher grades in high 
school. The fact that the combination of SHSAT and achievement tests predicted better than 
either one alone suggests that the abilities they measure do not totally overlap. Clearly, multiple 
criteria are better than the SHSAT alone. Parallels to the SAT suggest that middle school grades 
may be the best predictor of all, because they measure a larger sample of student 
accomplishment across a wider range of domains, use a greater variety of assessment formats, 
and may also capture student motivation, study skills, and engagement in ways that standardized 
tests do not. It is unfortunate that middle school grades were not available for this study. 
The R
2 
estimates are not the only evidence of the insufficient predictive value of the 
SHSAT. Although the standard error of the estimate (SEE) is affected by sample size while R
2
 is 
not, the SEE gives a more easily interpretable understanding of the precision of FGPA prediction 
based on SHSAT scores. This may be especially important in the range around the cutoff scores 
that determine admission. With such large confidence intervals, it seems clear that the exam is 
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not a precise predictor.  At Brooklyn Tech, the 68% confidence interval around the predicted 
FGPA is 16 points, the difference between a 74 and a 90, for example.  Even using a 68% 
confidence interval at the school with the smallest SEE, Bronx Science, the margin of error in 
predicting FGPA is 5.6 points in either direction. A student predicted to have a FGPA of 85, 
could easily have a FGPA of 79 or 91. Furthermore, the plots discussed above show that the 
greatest imprecision occurs in the lower parts of the distribution in each school, which is the 
decision range for admissions. When broken down into categories of FGPA, the lesser accuracy 
of prediction confirms the graphic displays in the plots. 
The standard error (SEM) of the SHSAT in the IRT model would have yielded different 
errors at each point, estimates that would be far more revealing than a population SEM. 
However, those numbers were not available from the DoE. Therefore, the classical SEM was 
used in this analysis.  With a standard error (SEM) of 20 points, 40% of the students who were 
admitted were not distinguishable from hundreds who were rejected, and selecting among them 
without other criteria is arbitrary. The inclusion of other admissions criteria might give a better 
basis for selecting among these students. As Feinman (2008) has pointed out, imprecision and 
error exist on all tests, a strong argument against using the test as the sole criterion for admission. 
Furthermore, the fact that 34% of the variance in scores is associated with the middle school 
attended, may be an indication that students coming from schools with fewer resources have a 
reduced chance of admission.   
Achievement Test Scores 
It is clear that achievement test scores were superior to the SHSAT as predictors of high 
school achievement, and that the combination was a great improvement.  The HLM empty model 
suggests that achievement test scores have a weaker relationship with feeder school attended, and 
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that using these criteria might result in a more diverse class. Simulations of such an admissions 
policy confirm that greater diversity, with respect to both ethnicity and gender, might be 
achieved without sacrificing the quality of the student body. It is important to note that the 
achievement tests currently administered to assess Common Core skills are not the same as the 
ones given in 2008 that were validated in this study. 
Advanced Placement Exams 
Although AP exam performance provides an additional window on success at school, it is 
a more limited one. While the data suggest that the SHSAT is a somewhat better predictor of AP 
test scores than of FGPA and with less gender bias, AP scores may be both more deficient and 
more contaminated as a criterion measure: 1. Many students do not take AP courses; 2. The 
sample of students in AP courses is not representative of the entire sample; 3. Of those who do 
take AP courses, not all take the associated exam; 4. Typically, students do not take AP exams in 
the same range of subjects as measured by FGPA, and self-select into their strongest subjects; 5. 
Not all schools offer the same range of AP courses; 6. Students at schools such as Stuyvesant 
may select from among the large variety of non-AP advanced courses offered rather than taking 
AP; 7. AP exam scores are based on a smaller sample of behavior, and employ a smaller sample 
of assessment methods, than course grades; 8. AP exams may not be a good measure of 
knowledge attained; and 9. In the full sample of SHSAT scores, it was impossible to link SHSAT 
and AP scores  for many students whose IDs were missing This was only a minor issue for 
students in the Specialized Schools.  
The advantage AP has over FGPA as a criterion is that there are scores for students not in 
the Specialized Schools, with a much greater range of SHSAT scores. However, when examined 
for the entire SHSAT sample, the AP experience may be heavily influenced by school attended. 
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It is likely that the relationship between SHSAT and number of AP exams is inflated due to the 
greater availability of AP courses at the Specialized High Schools at which students also have 
high SHSAT scores. Additionally, those three schools may have better resources in lab sciences 
and better instruction overall, leading to higher correlations with the SHSAT. With respect to 
number of exams taken, there is a large school effect, with school coefficients revealing a ratio of 
6.3:1 when comparing the school with the highest coefficient to the school with the lowest. 
Controlling for school effects, there is still a significant relationship between number of exams 
taken and SHSAT, with a 100 point increment in SHSAT predicting a 35% increase in number 
of AP exams. Given, that the average student in the three schools in the study took three or four 
exams, this suggests a difference of a little more than one exam per 100 points, although there 
are large school effects across these three schools. 
Even forgetting these caveats, much of the variance in number of AP exams taken, and 
62% of the variance in students’ average AP scores were not predicted by the SHSAT. It is clear 
that the abilities tapped by the SHSAT are not the sole basis for success on AP exams.  
Success of Discovery Program 
The questions surrounding the Discovery Program hinge on the success of students below 
the cutoffs. At Brooklyn Tech, the Discovery Program students are indistinguishable from those 
in the range immediately above the cutoff, a further indication of the arbitrariness of the 
admissions process.  In fact, their mean FGPA is only two points lower than the mean for the 
entire class.  It is apparent that the inclusion of these students at Brooklyn Technical has not 
diluted the overall quality of the student body, and that expanded use of the Discovery Program 
may be worth considering. Whether this would also be true at Stuyvesant and Bronx Science if 
they elected to participate cannot be determined from the existing data.  However students at 
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both Brooklyn Tech and Bronx Science in the 31 point SHSAT range below the Stuyvesant 
cutoff score achieved similar grades to students in an equal range above the cutoff. Because these 
grades were earned at their own schools, not at Stuyvesant, it cannot be assumed that they would 
have similar success if actually enrolled at Stuyvesant.    
Gender Bias 
In the context of questionable overall validity, the question of gender bias would be 
irrelevant except for the fact that the exam is used as the admission criterion. According to 
Cleary (1968), a “test is biased if the criterion score predicted…is consistently too high or too 
low for members of the subgroup.” (p.115) In Cleary’s view, the SHSAT would be considered 
biased against girls because it predicts grades lower than actually achieved. Data above 
demonstrated that in several different ways. Regression equations, analysis of residuals, reverse 
regression equations, groupings by GPA categories, and AP course grades all reveal the same 
phenomenon- girls earn higher grades than boys with equal SHSAT scores. This finding holds 
true across all ethnic groups. 
  The use of achievement tests as an additional criterion would reduce the gender bias.  
Girls did better than boys on the English achievement, and were equal in math. Furthermore, 
girls' achievement test scores were significantly under-predicted by SHSAT scores. This 
supports the idea that the under-prediction of girls' grades does not reflect grader bias, but an 
actual under-prediction of achievement. Male advantages have frequently been found on multiple 
choice questions, while female advantages have been reported on questions requiring constructed 
responses.  Given that possibly half of the questions on the achievement tests require constructed 
responses, while the SHSAT is almost completely multiple choice, these results are consistent 
with the hypothesis that under-prediction of grades by SHSAT may be a function of test format. 
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Many more girls than boys took AP exams, with the SHSAT under-predicting the number 
of exams taken. There were no meaningful gender differences in exam scores. However, there 
was an average effect size of d =.18 favoring girls when AP course grades were analyzed, with 
females outperforming males in more than twice as many classes as the reverse. As with FGPA, 
SHSAT scores under-predicted girl’s AP course grades.  
If the purpose of the SHSAT is to admit a class with the greatest chance of success at 
school, it is apparent that the same metric cannot be used for boys and girls. Given the gender 
coefficient of 6.7 in the regression of FGPA on SHSAT scores at Stuyvesant, it may be 
appropriate to add points to the scores of girls. Although 53% of test-takers who ranked 
Stuyvesant as first choice were girls, the 2009 cohort admitted to Stuyvesant included just 45.1% 
girls. A seven point adjustment would have increased the percentage to 48.7% and slightly raised 
the proportion of variance predicted at all three schools (Stuyvesant, .066, Bronx Science, .045, 
Brooklyn Tech, .106). This adjustment would be an evidence-based approach to admissions, not 
one based on principles of affirmative action. An admissions index based on a combination of 
SHSAT and achievement test scores, with this adjustment in SHSAT, predicts more variance in 
achievement than the unadjusted SHSAT alone or in combination with achievement tests, and 
would result in greater equality in admissions. 
Feinman’s questions: Unbalanced scores and equivalency of test forms 
 Feinman raised two potentially important issues in his analysis of the SHSAT- a possible 
advantage for students with unbalanced scores, and a large variation in the means of the different 
SHSAT forms.  The number of students with unbalanced scores varied substantially depending 
on which of two definitions of unbalanced scores was employed. Although the numbers varied, 
analysis of the results yielded similar conclusions.  The admission of students with extremely 
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unbalanced scores, while theoretically possible, does not constitute a problem. The most extreme 
discrepancies in scores do not occur very often, and the students with those scores achieve at the 
same level as students with equal total SHSAT scores. The vast majority of the students with 
unbalanced scores are Asians in homes where English is not the primary language. Their lower 
verbal scores may not be a manifestation of unbalanced aptitudes, but simply a reflection of their 
different backgrounds. 
 Feinman was certainly correct in pointing out the extreme unlikelihood of large 
differences in mean scores on test forms administered to large random samples. However, the 
forms are not in fact randomly distributed. There are large differences in the distribution of forms 
across boroughs. Regression analysis of FGPA on SHSAT scores demonstrated the effectiveness 
of the equating of the different forms.  Given the fact that there are no significant effects of the 
forms on the prediction of FGPA, it does not seem as if there is any unfair effect on admission. 
Still, from a policy perspective, as well as from a statistical one, it would be far preferable to 
distribute the forms randomly. 
Limitations 
 Because the results presented in this paper are based on an analysis of data from just three 
of the eight schools that use the SHSAT, and from only one class, the graduating class of 2013, 
more general inferences may not be justified.  Very few student IDs were missing for the 
students who actually enrolled in the three Specialized High Schools. However, larger numbers 
were missing in the full sample of students who took the test.  Furthermore, because most of 
those students were private school students, they were not missing at random. The inability to 
link those students to achievement test and AP scores may limit the inferences that can be made 
from analyses of the full sample. 
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 This paper also does not address the case for affirmative action, which is a policy 
decision involving legal, historical, and ethical analysis. It is important to note that the approach 
outlined is limited to examining GPA as the sole metric of success at a Specialized High School. 
There are certainly other criteria for success, such as artistic achievement or citizenship, and 
those may have implications for the admissions process. However, they are beyond the scope of 
this research. In any case, students with talents not measured by GPA are probably not identified 
by the SHSAT. In order to identify these students, a more holistic admissions process employing 
multiple criteria is probably required. 
Future Research 
Studies have frequently found high school grades to be a better predictor of college 
grades than the SAT. Ideally it would have been useful to examine the relationship of middle 
school grades to high school grades. However, the NY City Department of Education was not 
able to provide accurate grades from all middle schools for this class. It is hoped that for future 
classes these data may be available for analysis.  
If the city does implement changes in the admissions process for the Specialized High 
Schools, it will be important to validate any new criteria. 
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Chapter 11: Policy Implications 
In light of the under-representation of girls, African-Americans and Hispanics, the 
imprecision in prediction found for the SHSAT may make it difficult for the city to justify its 
continued use as the sole gatekeeper to New York’s elite high schools. While the data do not 
support that use, they also do not point to a unique alternative. Before choosing a policy, it would 
be important for the DoE to better define what it means to be a successful student in a selective 
high school, which in turn may require careful consideration of the schools’ mission. With a 
definition in place, it may then be possible to develop a screening process that will more 
successfully select students who can best enable the schools to fulfill their missions.  This may 
also require a redesign of the SHSAT, reducing its reliance on multiple choice questions. 
All other selective high schools in the country employ multiple criteria for admissions. 
Elite universities could admit classes based solely on SAT scores, but most elect to consider 
additional factors in selecting students. They do so because they recognize the limited 
information provided by such tests, and because they believe that the classes admitted are overall 
more likely to fulfill institutional missions. Yet New York City has clung to the belief that the 
high quality of students admitted to the Specialized High Schools can only be maintained by the 
continued exclusive reliance on an admissions exam. The very top scorers on the SHSAT, for 
whom the predictive validity seems the highest, are also likely to have excellent middle school 
grades, and would be admitted under any criterion. The few top scorers with low middle school 
grades may have characteristics that make them poor risks for admission. 
Proponents of the SHSAT, notably school alumni, fear that a change in the admissions 
policy will dilute the quality of students admitted. The fact that achievement test scores predict 
high school grades better than the SHSAT does, and that the combination is better still, suggests 
that the use of multiple admissions criteria might actually lead to a student body with stronger 
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academic skills, while simultaneously improving diversity in the schools and being gender- fair. 
However, the use of achievement test scores as an additional criterion may not be feasible 
because of the increasing strength of the opt-out movement, and because they may not be 
available for applicants from private schools. In addition, the current achievement tests are very 
different from the ones validated in this study. There is no way to determine if their validity 
would be similar. The value of high school grades in predicting college success suggests that 
middle school grades, which are universally available, might be valuable as a high school 
admissions criterion. Essays, recommendations and interviews might also improve the 
admissions process. However, the cost and time required for these evaluations might be 
prohibitive for an admissions pool of 28,000.   
Various alternatives to the current Specialized High School admission procedures have 
been suggested as correctives to what is seen as unfairly disproportionate representation of 
minorities and girls at these schools. Among these are: 1. Use multiple criteria for admission, 
including middle school grades; 2. Admit a minimum percentage from all city middle schools;  
3. Construct a test that is more closely related to New York City middle school curriculum; 4. 
Make greater use of the existing Discovery Program, which provides an alternative means of 
entry for disadvantaged students with SHSAT scores near the cutoff, and prepares them for 
success at these schools. Given that there is some evidence that the exam more accurately 
predicts achievement at the very top of the SHSAT scale, the DoE might consider a policy which 
admitted all students above a certain high cutoff, 650 for example, and filled the remaining seats 
by consideration of multiple criteria. Because the SHSAT is a reliable exam that does tap some 
of the abilities required to excel at the Specialized High Schools, it might be acceptable as one of 
those criteria, with an adjustment for its predictive gender bias. These proposals are, of course, 
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not mutually exclusive, but could be combined. Although this research does not directly address 
these alternatives, it may help inform policy-makers in considering those options. 
It does not appear that the so-called “ten percent rule” discussed by Corcoran (2014) 
would dilute the quality of the students admitted in New York, and it would create much greater 
diversity in the schools, which may have educational value in itself.  Furthermore, the ten percent 
figure is not carved in stone. Five percent, for example, might be tried. However, any proposal of 
this type would have to define an index for calculating a rank order. Such an index might be 
some weighted combination of middle school grades, achievement test scores, and SHSAT.  
The small sample size of the Discovery Program cohort makes it difficult to make 
inferences with great confidence. However, the success of the students in the Discovery Program 
may be further evidence of the imprecision of the SHSAT in the range of scores around the 
cutoff to Brooklyn Tech. It may also reflect the more holistic process through which those 
students were admitted.  In either case, the success of this program, albeit on a small scale, 
certainly suggests that the program is worth expanding, and possibly extending to all of the 
Specialized High Schools.  
It may be that changes in the SHSAT, along with consideration of other criteria would 
result in the selection of a group of students who will succeed in school, and will be more 
representative of the community the school system serves, and of the pool of students who apply 
to New York City’s Specialized High Schools.  
  




Ethnicity of SHSAT-takers in 2008 
 n % 
Asian 6588 23.6 
African-American 5982 21.4 
Hispanic 5278 18.9 
White  3589 12.9 
Unknown 6377 22.9 
Total 27,905 100.0 
 
  
          89 
 
Table 2 
Gender of SHSAT-takers in 2008 
 n % 
Female 14,161 50.7 
Male 13,690 49.1 
Unknown 54 0.2 
Total 27,905 100.0 
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Table 3 
Data Received From Department of Education 
2008 SHSAT scores 
Scrambled ID* 




Language spoken at home 
School lunch status 
High school choices 
High school acceptances 
2009 SHSAT scores 
SAT scores* 
AP exam scores* 
2008 NYS ELA achievement test scores* 
2008 NYS math achievement test scores* 
4 years of high school grades** 
*If NYC public school student 
**For Stuyvesant, Bronx Science, and Brooklyn Tech students only 
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Table 4 
SHSAT Means x Gender: All SHSAT takers 
  n M SD 
Verbal M 13,688 200.27 51.558 
F 14,160 199.73 49.666 
Math 
 
M 13,688 205.39 49.578 
F 14,160 195.13 49.010 
Total M 13,688 405.67 92.447 
F 14,160 394.86 89.822 
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Table 5 
Achievement Test Means and Standard Deviations 
Specialized Schools n Min Max Mean SD 
English Language Arts 2676 631 790 696 27 
Math 2667 661 800 731 33 
 
All Students 
English Language Arts 22,429 430 790 674 26 
Math 22,599 500 800 693 33 
 
  










SHSAT difference score 
 
  





Grade Variance Predicted by SHSAT, Coefficients, SEE, Thorndike corrections 














GPA9  .051 0.044 6.13 .30 .029 0.038 5.63 .27 .082 0.099 8.18 .55 
GPA10  .049 0.041 5.91 .29 .033 0.040 5.69 .30 .073 0.097 8.55 .52 
GPA11  .028 0.034 6.49 .19 .034 0.036 5.05 .32 .079 0.106 8.97 .54 
GPA12  .018 0.028 6.58 .13 .020 0.029 5.34 .27 .050 0.085 9.19 .42 
CUM  .041 0.036 5.55 .26 .035 0.035 4.77 .31 .084 0.090 7.38 .56 
R2T represents Thorndike corrections for range restriction 
SEE is the standard error of the regression prediction 




Mean FGPA Residuals x Gender x Ethnicity 
 
            Female           Male 
 Mean N  Mean N 
Asian 2.48 822  -1.93 1010 
Black 0.64 84  -5.46 80 
Hispanic 1.09 65  -3.21 126 
White 2.97 267  -1.41 400 
Total 2.37 1241  -2.07 1621 
 
 
     
Ethnic and gender differences were significant (p <.001). The interaction was not (p =.616). 
  




SHSAT Means x FGPA Category* 
 
  Stuyvesant  Bronx Science  Brooklyn Tech 
  M n  M n  M n 
<75 Male 589 31  539 24  502 160 
Female 574 4  531 2  496 34 
Total 587 35  538 26  501 194 
75-80 Male 599 46  538 41  507 110 
Female 587 7  547 7  505 49 
Total 597 53  539 48  506 159 
80-85 Male 595 69  538 85  509 145 
Female 583 32  537 29  503 89 
Total 591 101  538 114  507 234 
85-90 Male 603 143  544 139  513 178 
Female 589 98  537 86  507 162 
Total 597 241  541 225  510 340 
90-95 Male 607 148  551 131  523 111 
Female 604 174  544 158  518 153 
Total 606 322  547 289  520 264 
95+ Male 620 21  569 12  531 27 
Female 622 58  556 31  528 68 
Total 621 79  560 43  529 95 
*Mean SHSAT scores within schools differ very little for GPAs from 75 to 90. 
Within FGPA categories, girls generally achieve grades with lower SHSAT scores. 
Although only 43% of students are girls, they outnumber boys in the 95+ range by 155:60. 
Of students with FGPAs below 75, 84% are boys. 
 
  
          97 
 
Table 10 
Ordinal regression:  
Predicted AP exam scores x SHSAT  x Gender 
SHSAT Male Female 
200 1.18 1.17 
300 1.58 1.56 
400 2.35 2.31 
500 3.30 3.26 
600 4.17 4.14 
700 4.72 4.70 
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Table 11 
Comparison of Grade Variance Predicted by SHSAT and Achievement Tests 
 SHSAT Ach.Tests SHSAT + Ach AdjSHSAT*+Ach 
 R
2 R2 R2 R2 
Stuyvesant 0.051 0.121 0.148 0.158 
Bronx Science 0.029 0.088 0.102 0.112 
Brooklyn Tech 0.082 0.078 0.125 0.142 
*Adjusted SHSAT added 7 points to girls scores to adjust for under-prediction 
Achievement tests are better predictors than SHSAT. 
The combination of adjusted SHSAT scores and achievement tests produces the best predictions. 
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Table 12 
AP Exams Taken By Gender- All Students 
 Female Male %Female 
Italian 36 12 75 
French 84 36 70 
History of Art 124 58 68 
Japanese 41 20 67 
German 4 2 67 
English 3912 2026 66 
Chinese 135 72 65 
Spanish 638 348 65 
Spanish Literature 76 44 63 
Art 96 58 62 
Psychology 740 457 62 
Latin 42 26 62 
Biology 1257 834 60 
Envir. Science 436 321 58 
Government 1059 784 58 
History 4268 3188 57 
Chemistry 717 558 56 
Statistics 599 468 56 
Geography 230 183 56 
Music Theory 37 33 53 
Calculus 1966 1812 52 
Economics 719 804 47 
Physics 443 1017 30 
Computer Science 126 320 28 
 17785 13481 57 
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Table 13 
AP exam scores Specialized High Schools  N>100* 
 Female Male n d
** 
%F 
Psychology 211 157 368 0.38 57 
English Literature & Composition 203 104 307 0.33 66 
Environmental Science 105 97 202 0.31 52 
Spanish Language 113 79 202 0.27 59 
Human Geography 127 112 239 0.20 53 
Comparative Government & Politics 254 192 446 0.03 57 
European History 170 122 292 0.00 58 
English Language & Composition 418 220 638 -0.02 66 
U.S. Government & Politics 135 102 237 -0.07 57 
United States History 662 566 1228 -0.10 54 
Biology 356 302 658 -0.10 54 
Statistics 133 161 294 -0.18 45 
Economics: Micro 108 135 243 -0.18 44 
Calculus AB 390 433 823 -0.22 47 
Computer Science A 69 207 276 -0.24 25 
Economics: Macro 270 338 608 -0.26 44 
World History 391 316 707 -0.32 55 
Physics B 94 292 386 -0.34 24 
Calculus BC 161 212 373 -0.34 43 
Chemistry 288 249 537 -0.40 54 
Physics C: Mechanics 39 149 188 -0.71 21 
Physics C: Electricity & Magnetism 40 158 198 -0.74 20 
TOTAL* 4950 4841 9791 -0.04 51 
*Totals include all subjects, not just ones with enrollment greater than 100 
** Positive d indicates female advantage 
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Table 14 
AP Course Enrollment,Grades and Gender Differences:Specialized High Schools 
 n %Female d
* 
Spanish Literature 28 43 1.08 
Art History 98 45 0.92 
Studio Art 24 58 0.86 
Italian 94 66 0.71 
Geography 537 50 0.67 
Environmental Science 517 51 0.58 
Psychology 881 55 0.50 
Spanish 572 62 0.39 
Japanese 121 65 0.28 
Comparative Government 259 59 0.25 
English Literature 1335 67 0.25 
Chinese  222 67 0.22 
Biology 1466 54 0.22 
English Language 692 63 0.19 
Statistics 705 45 0.18 
U. S. Government 786 55 0.17 
Latin 85 59 0.17 
Music Theory 75 39 0.08 
Physics B 520 28 0.04 
US History 2397 53 0.02 
Microecononics 348 47 -0.02 
World History 1987 55 -0.02 
Chemistry 1229 54 -0.04 
Macroeconomics 566 45 -0.06 
Calculus AB 1985 48 -0.07 
Calculus BC 758 42 -0.13 
European History 506 60 -0.14 
French 141 70 -0.29 
Computer Science 289 21 -0.30 
Physics C 485 21 -0.33 
TOTAL 19720 52 0.18 
*Positive d indicates female advantage 
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 Table 15 
 Mean Scores by SHSAT Form and % of Students Receiving Form by Borough* 
Form M %Bkln %Manh %Qu %S.I.  %Bx %~NYC** %Tot N 
A 409 12 17 18 14 13 13 15 4150 
           
B 407 12 17 18 14 13 21 15 4125 
           
C 401 15 16 14 16 12 6 14 4019 
           
D 400 15 15 14 16 12 19 14 3992 
           
E 402 11 15 9 12 12 10 11 3131 
           
F 400 11 15 9 12 12 15 11 3116 
           
G 393 10 0 8 6 11 6 8 2185 
           
H 389 10 0 8 6 11 8 8 2177 
           
J 356 2 5 2 2 3 0 3 749 
           
K 397 1 1 0 0 1 2 1 144 
           
L 378 1 0 0 0 0 0 0 117 
           
TOT  9292 4172 8347 1730 4315 48  27905 
 *Percentages in Total column indicate the percentage of all students who received that 
SHSAT form. It is also the expected percentage in each borough if forms were randomly 
distributed. The 0 for Form H in Manhattan actually represents 3 students, not 0. 
**~NYC indicates students from outside of the five boroughs 
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 Table 16 
 Mean Scores for SHSAT Forms & Acceptance Rates 
Form Mean  Accepted Coefficient n SD 
A 409 22.8 -.013 4150 93.2 
B 407 22.6 NA 4125 94.5 
C 401 18.9 .360 4019 89.8 
D 400 19.3 .084 3992 89.1 
E 402 20.6 .127 3131 91.2 
F 400 20.6 .215 3116 93.4 
G 393 15.6 -.109 2185 84.9 
H 389 14.9 -.884 2177 84.5 
J 356 11.9 -3.634** 749 92.6 
K 397 17.4 -7.734** 144 92.1 
L 378 17.1 -4.562* 117 90.2 
Total 400 19.7  27,905 91.3 
* p =.072; **p <.01 
Negative coefficients indicate over-prediction. 
Forms J,K, and L have lower means, but over-predict grades. 
  Form J was administered to students with testing accommodations. 
Forms K & L were for students who missed the original test date. 
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Table 17  
Glossary of Acronyms  
AP Advanced Placement 
DoE Department of Education 
ELA English Language Arts 
FGPA  Freshman grade point average 
HLM Hierarchical linear modeling 
HSGPA High school grade point average 
ICC Intraclass coefficient 
ISEE Independent School Entrance Exam 
SATM SAT Math 
SATV SAT Verbal 
SD Standard deviation 
SEM Standard error of measurement 
SHAT Science High School Admissions Test 
SHSAT  Specialized High School Admissions Test 
SSAT Secondary School Admissions Test 
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FGPA x SHSAT: Stuyvesant HS
Figure 3
















FGPA x SHSAT: Bronx Science
Figure 4
















FGPA x SHSAT: Brooklyn Tech
Figure 5


















Residuals X SHSATFigure 6
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 Note the lower residuals at the bottom when compared with SHSAT (Figure 6). 




















GPA Prediction Residuals x Achievement 
Scores
Figure 8
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Specialized High Schools: SHSAT scores x Gender x Ethnicity 
 Female  Male  Total 
Ethnicity  Verb Math Tot  Verb Math Tot  Verb Math Tot 
Unknown Mean 299 286 585      299 286 585 
 N 1 1 1      1 1 1 
 SD            
Asian Mean 269 279 548  266 283 549  267 281 549 
 N 832 832 832  1029 1029 1029  1861 1861 1861 
 SD 31 28 48  31 28 48  31 28 48 
Black Mean 260 251 511  261 256 517  260 253 514 
 N 86 86 86  84 84 84  170 170 170 
 SD 20 21 30  26 21 33  23 21 31 
Hispanic Mean 269 252 521  265 258 523  267 256 522 
 N 68 68 68  132 132 132  200 200 200 
 SD 25 24 35  26 22 36  26 23 36 
Multi Mean 320 281 601  303 285 588  311 283 594 
 N 2 2 2  2 2 2  4 4 4 
 SD 11 28 17  36 1 35  24 17 24 
Nat. Am. Mean     278 285 563  278 285 563 
 N     3 3 3  3 3 3 
 SD     36 41 64  36 41 64 
White Mean 284 271 555  275 273 548  279 272 551 
 N 268 268 268  415 415 415  683 683 683 
 SD 28 25 43  31 25 45  30 25 45 
Total Mean 272 274 545  268 277 545  270 276 545 
 N 1257 1257 1257  1665 1665 1665  2922 2922 2922 
 SD 30 28 47  31 28 47  31 28 47 
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Table A2 
 *There were an additional 54 students of unknown gender 
All Students: SHSAT scores x Gender x Ethnicity* 
 Female  Male  Total 
Ethnicity  Verb Math Tot  Verb Math Tot  Verb Math Tot 
Unknown Mean 204 192 396  204 202 406  204 197 401 
 N 3168 3168 3168  3201 3201 3201  6377 6377 6377 
 SD 48 47 86  49 47 87  48 47 87 
Asian Mean 215 225 440  216 233 449  215 229 444 
 N 3299 3299 3299  3269 3269 3269  6588 6588 6588 
 SD 51 49 92  52 50 95  52 50 93 
Black Mean 181 172 354  176 177 354  179 175 354 
 N 3320 3320 3320  2648 2648 2648  5982 5982 5982 
 SD 42 39 70  45 40 73  44 40 71 
Hispanic Mean 184 177 361  185 188 373  184 183 367 
 N 2620 2620 2620  2653 2653 2653  5278 5278 5278 
 SD 44 40 74  47 39 76  45 40 75 
Multi Mean 212 187 399  220 211 431  215 195 411 
 N 16 16 16  9 9   25 25 25 
 SD 51 51 99  65 50 108  55 51 101 
Nat. Am. Mean 180 180 359  178 182 360  179 181 359 
 N 36 36 36  30 30 30  66 66 66 
 SD 41 43 77  61 54 106  51 48 91 
White Mean 223 215 439  224 226 450  224 221 444 
 N 1702 1702 1702  1880 1880 1880  3589 3589 3589 
 SD 51 44 89  50 44 85  50 44 87 
Total Mean 200 195 395  200 205 406  200 200 400 
 N 14161 14161 14161  13690 13690 13690  27905 27905 27905 
 SD 50 49 90  52 50 92  51 50 91 
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Table A3 
Mean FGPA x School x Gender x Ethnicity 
Stuyvesant High School 
 Female  Male  Total 
Ethnicity Mean N SD   Mean N SD   Mean N SD 
Unknown 63.7 1       63.7 1  
Asian 90.4 270 4.7  86.7 327 6.4  88.4 597 6.0 
Black 86.4 4 9.4  79.4 5 14.6  82.5 9 12.4 
Hispanic 92.8 6 4.0  84.3 14 7.2  86.8 20 7.5 
Multiethnic 91.8 2 4.7  88.4 2 4.3  90.1 4 4.2 
Nat. Amer     90.7 2 5.0  90.7 2 5.0 
White 91.5 97 4.2  87.4 112 7.2  89.3 209 6.3 




Bronx Science High School 
 Female  Male  Total 
Ethnicity Mean N SD   Mean N SD   Mean N SD 
Unknown            
Asian 90.0 206 4.1  86.2 264 5.5  87.9 470 5.3 
Black 89.4 11 1.7  87.9 12 7.1  88.6 23 5.2 
Hispanic 88.5 20 6.4  85.9 39 6.0  86.8 59 6.2 
Multiethnic            
Nat. Amer            
White 90.7 81 5.2  87.2 125 6.9  88.6 206 6.5 




Brooklyn High School of Technology 
 Female  Male  Total 
Ethnicity Mean N SD   Mean N SD   Mean N SD 
Unknown            
Asian 88.0 357 6.5  82.7 430 8.6  85.1 787 8.1 
Black 84.3 69 7.4  78.1 64 9.6  81.3 133 9.1 
Hispanic 84.8 40 7.9  80.1 74 9.9  81.8 114 9.5 
Multiethnic            
Nat. Amer     78.1 1   78.1 1  
White 88.3 97 7.9  83.3 175 8.2  85.1 272 8.4 
Total 87.4 563 7.1  82.2 744 8.8  84.4 1307 8.5 
 
  




Variance predicted, gender under-predictions with different predictors 
 Stuyvesant  Bronx Science  Brooklyn Tech 
Predictor R2 Gender  R2 Gender  R2 Gender 
SHSAT 
Math scaled 0.034 4.03   0.002 3.74  0.049 5.62 
SHSAT 
Verbal 
scaled 0.013 3.74  0.026 3.47  0.013 5.12 
SHSAT V,M 
scaled 0.055 3.98  0.033 3.64  0.087 5.44 
SHSAT 
Total scaled 0.051 3.87  0.029 3.67  0.082 5.25 
Raw scores 
V,M 0.065 3.99  0.034 3.64  0.089 5.44 
 
  




Specialized High Schools: Achievement Test Scores x Gender x Ethnicity 
  Female  Male  Total 
Ethnicity  Verbal Math  Verbal Math  Verbal Math 
Unknown Mean 697 728     697 728 
 N 1 1     1 1 
 SD         
Asian Mean 699 735  691 732  694 733 
 N 784 781  977 973  1761 1754 
 SD 26 33  25 34  26 34 
Black Mean 698 719  692 717  695 718 
 N 81 81  82 82  163 163 
 SD 25 31  26 26  26 29 
Hispanic Mean 699 723  695 723  696 723 
 N 58 58  117 119  175 177 
 SD 22 31  28 29  26 29 
Multiethnic Mean 697 800     697 800 
 N 1 1     1 1 
 SD         
Nat. Amer. Mean    690 714  690 714 
 N    2 2  2 2 
 SD    11 6  11 6 
White Mean 711 735  698 729  703 732 
 N 220 219  353 350  573 569 
 SD 31 33  26 33  29 33 
Total Mean 701 733  693 730  696 731 
 N 1145 1141  1531 1526  2676 2667 
 SD 27 33  26 33  27 33 
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Table A6 
Demographics of Missing Achievement Test Scores: Specialized High Schools 
Missing Math Achievement  Missing ELA 
 N %  N % 
Asian 152 45.1  145 44.2 
Black 11 3.3  11 3.4 
Hispanic 27 8.0  29 8.8 
Multiethnic 3 .9  3 .9 
Nat. Am. 1 .3  1 .3 
White 143 42.4  139 42.4 
Total 337 100.0  328 100.0 
      
      
Private 228 67.7  228 69.5 
Public 52 15.4  43 13.1 
Unknown 57 16.9  57 17.4 
Total 337 100.0  328 100.0 
      
Female 145 43.0  141 43.0 
Male 192 57.0  187 57.0 
 337 100.0  328 100.0 
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Table A7  
All NYC: Achievement Test Scores x Gender x Ethnicity 
  Female  Male  Total 
Ethnicity  Verbal Math  Verbal Math  Verbal Math 
Unknown Mean 662 674  654 666  659 671 
 N 221 225  158 165  381 392 
 SD 33 36  38 38  35 37 
Asian Mean 675 701  666 699  670 700 
 N 27964 28984  30046 31198  58010 60182 
 SD 35 38  35 39  35 39 
Black Mean 655 664  646 659  650 662 
 N 68526 68775  69839 70059  138365 138834 
 SD 30 35  32 37  31 36 
Hispanic Mean 652 665  644 664  648 664 
 N 82269 84131  86592 88511  168861 172642 
 SD 31 35  34 38  33 36 
Multiethnic Mean 668 681  678 689  672 685 
 N 35 38  28 31  63 69 
 SD 23 39  33 51  28 45 
Nat. Amer. Mean 654 666  643 659  648 662 
 N 795 797  934 943  1729 1740 
 SD 31 39  36 43  34 41 
White Mean 677 691  668 689  672 690 
 N 28354 28652  31136 31511  59490 60163 
 SD 36 37  36 40  36 39 
Total Mean 659 674  651 671  655 672 
 N 208164 211602  218733 222418  426899 434022 
 SD 33 38  35 41  35 40 
          123 
 
Table A8 
Demographics of Missing Achievement Scores: All SHSAT Takers 
Missing Math Achievement  Missing ELA 
 N %  N % 
Unknown 4591 86.5  4585 87.5 
Asian 244 4.6  215 4.1 
Black 176 3.3  166 3.2 
Hispanic 109 2.1  102 1.9 
Multi 3 .1  3 .1 
Nat. Am. 3 .1  3 .1 
White 180 3.4  167 3.2 
Total 5306 100.0  5241 100.0 
      
      
Private 4694 88.5  4694 89.6 
Public 612 11.5  547 10.4 
Total 5306 100.0  5241 100.0 
      
      
Unknown 5 .1  5 .1 
Female 2619 49.4  2588 49.4 
Male 2682 50.5  2648 50.5 
Total 5306 100.0  5241 100.0 
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